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C5 (54) Title: UNIVERSAL PRIMERS FOR WH.DLIFE TDENTIFICATTON 

^5 (57) Abstract: The invention provides novel universal primers that can amplify the fragment of cytochrome b gene of any animal 
species in polymerase chain reaction (PGR) and reveal the identity of the biological material of any unknown animal origin and a 
method for identification of the specific animal from a given biological sample. 
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UNIVERSAL PRIMERS FOR WILDLIFE IDENTIFICATION 
TECHNICAL FIELD 

The invention relates to the identification of novel universal primers that can amplify the 
fragment of cytochrome b gene of any animal species in polymerase chain reaction (PGR) 
5 and reveal the identity of the biological material of any unknown animal origin at species 
and sub-species sources. The invention also provides a method for the identification of 
fragments on mitochondrial cytochrome b gene in biological material of unknown origin. 

BACKGROUND ART 

A large number of studies in evolutionary biology utilize phylogenetic information 

10 obtained from mitochondrial cytochrome b gene. It has been identified a potent molecule 
to distinguish the phylogenetic depth of different lineages to family, genus and species in 
molecular taxonomy^"^^. A vast database of the sequences of cytochrome b gene of 
different animal species has accumulated in public databases such as GenBank, NCBI 
(http://www.ncbi.nlm.nih.gov) etc. We have utilized this capacity of cytochrome b gene in 

15 establishing the identity of the origin of animal parts and product to its family, genus and 
species sources. The technique developed is based on a pair of universal primer that can 
ampUfy a small fragment of cytochrome b gene from a vast range of animal species. 
Establishing identity of confiscated animal parts and products is a great challenge to law 
enforcement agencies because none of the methods available till date is too efficient to 

20 reveal the identity of animal remains beyond a reasonable doubt. Morphological markers, 
described for certain species allow the identification of complete specimen of animals^^ 
However, a complete specimen is confiscated very rarely by the investigation agencies; 
therefore, these marker are not practical in wildlife forensics. The biochemical traits such 
as the bile characteristics^* blood beam analysis^^*^^ etc. have also been employed in 

25 wildlife forensic for identification of individual species. The difficulty of these markers 
are that these markers are limited in number and are rarely found in their natural forms in 
which these were originally described as the characteristic of a particular species. 
The molecular approaches such as micro-satellite based identification^^ Restriction 
fragment length polymorphism analysis of mitochondrial genes or PGR based species 

30 specific STS markers require the prior information of the species to establish the 
identity^^'^-^. These methods also need a significant amount of DNA material to be 
analysed. We may not have the prior information about the species origin of confiscated 
animal parts and product in forensics. therefore, these methods arc not really useful and 
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practical in wildlife identification. The technique invented by us is universal, therefore 
does not require any background information to establish the identity of any unknown 
confiscated remains at family, genus and species sources. Being a PCR based procedure it 
can be applied with trace amount of any biological material. Because the ampUcon length 
5 is small (472 bp); therefore, it can work perfectly with the mutilated remains, which are 
commonly seized by the crime investigation agencies. It does not require the large amount 
of genetic material i.e. DNA to be analyzed to establish the identity, hence, can detect a 
minute amount of adulteration in food products. The procedure described is simple and 
very fast. Due to the said advantages, the procedure invented by us is most suited for 
10 forensic wildlife identification. 

OBJECTS OF THE INVENTION 

The main object of the mvention is to identify a fragment on mitochondrial cytochrome b 
gene capable of significantly discriminating among various evolutionary lineages of 

15 different animal species. 

Another object is to identify a fragment on mitochondrial cytochrome b gene which is 
flanked by the highly conserved sequences at a vast range of animal species. 
Yet another object is to detect a fragment on mitochondrial cytochrome b gene which is 
polymorphic inter-specifically, but monomorphic at intra species sources. 

20 Still another object is to develop the universal primers to amplify the fragment on 
mitochondrial cytochrome b gene using polymerase chain reaction. 

Another object is to develop a PCR protocol that works universally with DNA template of 
any unknown origin {i.e. all the animal species). 

Yet another object is to provide a universal method for identification of species of analyzed 
25 material (i.e. the DNA isolated from confiscated animal remain of unknown origin) using 
the public databases such as GenBank, NCBI etc. 

Still another object is to provide a universal method of animal identification to establish 
the crime with the criminal beyond a reasonably doubt. I 
Another object is provide a universal method to estabUsh the identity of biological 
30 materials such as skin, horns etc confiscated from animal poachers, if it is that of an 
endangered species. 

Yet another object is to provide a universal method for establishment of the identity of 
confiscated animal parts and products of endangered animal species for the purpose ot 
production of molecular evidence of animal hunting and related crime in the co'»n of law, 
35 so that the human violation to the wildlife resources could be controlled. 
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Still another object is to provide a universal technique to have an idea of the geographical 
location of the commitment of wildlife crime based on the haplotype of poached animal' 
identified by the universal primer invented. 

Another object is to provide a universal technique of animal identification to detect the 
5 adulteration of animal meat/products in vegetarian food product for the purpose of food 
fortification, by the food fortification agencies. 

Yet another object is to provide a universal technique for detection of the origin of blood 
or blood stains etc collected from the scene of crime related to offences such as murder, 
rape etc, in order to establish the origin of blood found at scene of crime when it sounds as 

10 if criminals have wontedly spread the blood of an animal at the scene of crime, to confuse 
the crime investigation agencies and forensic scientists with human blood. 
Another object is to invent and authenticate a universal technique tha:t can be converted to 
a (a) ^MOLECUALR KIT' and (b) ^DNA CHgS^ based application to meet the 
requirements of above obj ectives. 

1 5 SUMMARY OF THE INVENTION 

Accordingly, the invention provides novel universal primers that can amplify the fragment 
of cytochrome b gene of any animal species in polymerase chain reaction (PCR) and reveal 
the identity of the biological material of any unknown animal origin 
DETAILED DESCRIPTION OF THE INVENTION 

20 Keeping in view the above objectives, the cytochrome b gene sequences (1 140 bp) of 221 
distantly related animal species (listed in Table I) representing various families were 
obtained from public database NCBI f http://www.ncbt.nlm.nih.gov ). These sequences 
were aligned using the software Clustal Ar/.<S)(NCB1, USA) and a fragment (of 472 bp, 
alignment shown in Table 2) of gene was identified which had all the features mentioned 

25 above under column 1, 2 and 3 of sub-heading 'Objectives of invention', rv^ for the 
identity of this Fragment we would like to mention that it includes the nucleotides between 
398 to 869 in Antilope cervicapra and Fells cams; however, 399 to 870 in Homo sapiens 
sapiens species. Except at few positions (marked as star (*) in Table 2, the nucleotide 
sequences of this fragment are highly variable amongst the animal species, giving rise to 

30 their unique molecular signature. These molecular signatures are characteristic of its 
species and form the basts of revealing the identity of the biological material of an 
unknown animal origin by the procedure invented by us. Considering Antilope cervicapra 
as a representative species, the sequence of this fragment is mentioned herewith: 
Mitochondrial cytochrome b gene sequence (398-869 bp) q( Antilope cervicapra: 
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"taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctagtaga 
atgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgcagccctt 
accatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaaattccattccac 
ccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttctagtcctattctcaccggacctgcUggag 
5 acccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttcctatttgcatacgcaatcct 
ccgatcaattcctaacaaactaggagg". 

A pair of universal primer was designed to amplify this fragment in polymerase chain 
reaction (PGR). These primers were named as *mcb398' and *mcb869' because of its 
property to amplify a region of mitochondrial cytochrome b gene between nucleotides 398 

10 to 869 of Antilope cervicapra, a representative animal species for this invention. We took 
this animal species as representative species because the idea of developing such a novel 
primers came in the mind of inventors while they were working on the genome of this 
animal in Centre for Cellular and Molecular Biology, Hyderabad, India. These primers 
work universally because its 3' end are highly conserved amongst a vast range of animal 

15 species (shown in Table 2). As mentioned above, the DNA fragment (sequence of which is 
shown above) targeted by these primers is highly polymorphic inter-specifically; however, 
it is monomorphic among the individual of same species (Tables 6, 7a, 7b, 7c, . d and 8, 
respectively). These unique features of the targeted region enable these primers to generate 
the molecular signatures of an individual species; thereby, enabling them to differentiate 

20 amongst the animals of different species (see in Figure Ic), The variation within the 
fragment amplified by these primers increase with increasing distances of evolutionary 
lineages of two animals (Table 8). These unique features of the fragment amplified by the 
universal primers 'mcb398' and 'mcb869' invented by the applicants fulfill the objectives 
of invention. 

25 Thus, the primers invented by us can generate the molecular signature from any biological 
material of unknown animal origin, which actually is the characteristic of its family, genus 
and more precisely, the species. When these signatures are compared in-silico with the 
signatures already available in public databases (viz., GenBank, NCBI database etc) using 
"BLAST software^\ it indicates identity of the family, genus or species of the analyzed 

30 material, which in turn is confirmed practically by comparing with the reference uniinab of 
the revealed family, genus or species, by including them in the further analysis by the 
primers 'mcb398' and *mcb869'. The complete procedure involved in the analyses (the 
word, 'analyses * should be understood with the stepwise procedure to establish the identity 
of the biological remain of any unknown animal origin for the aims mentioned in columns 
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1-13 under sub-heading 'Objectives of invention') is briefed under 'Examples 5 and 6, 
respectively, as well as illustrated in Figures la, lb and Ic, respectively. 
BRIEF DESCRIPTION OF DRAWING AND TABLES 

Figure la. Illustration of the step-wise procedure involved in analyses. The unknown 
5 biological material i.e. *adil.flesh' refers to the confiscated skin mentioned in 'Example 6'. 
The arrow marks indicate the stepwise procedure involved. The brief description of Figure 
la is as follows: 

The biological material i.e. the confiscated skin 'adiLflesh' was subjected to DNA isolation 
using the standard procedures^"*. The DNA obtained was amplified using the primers 

10 *mcb398' and *mcb869' in PCR, firactionated in 2% (w/v) agarose gel, visualized and 
photographed under UV light using Gel Documentation System (Syngene, USA). The lane 
shown in the photograph represents the molecular weight marker (Marker XIII, 
Boehringer mannheim). Lane 1 shows the PCR amplicon (472 bp) obtained from 
*adiLflesh' using primers 'mcb398' and *mcb869'. The PCR amphcon obtained were 

15 sequenced at both the strand using "ABI Prism 3700 DNA Analyzes, PE-Applied Bio- 
systems), The chromatogram shows the sequences (about 80 bp long, i.e. between 150-230 
bp of sequence (328 bp), revealed from the PCR product of 472 bp length) obtained from 
'adiLflesh'. 

Figure lb. Illustrates the further steps involved in analyses. The sequence (328 bp) 
20 revealed from *adiLflesh' was subjected to homology search in nr (i.e. non-redundant) 
database of Netional Centre for Biological Information (NCBI), USA. The sequences 
producing significant alignments are shown along with its bits score and E values. It 
indicates the extent of homology amongst the sequence enquired (i.e. the 328 bp sequence 
from adil.flesh) and the sequences registered in nr database of NCBI. BLAST analysis 
25 revealed the highest homology of the sequence revealed from *adil.flesh' with the 
sequence oC Panthera pardus (gene bank registration number *AY005809'), indicating the 
identity of adil.flesh as that of a leopard (Panchera pardus) origin. Figure lb further 
illustrates the multiple alignments of the sequences obtained from reference animals (listed 
in Table 5) along with the sequence obtained from 'adil.nesh\ The sequences of 
30 'adil.flesh' is similar to the sequences of 'gzlL' further confirming the identity of Che 
source of confiscated remain ^adil.flesh* as that of a Panthcra pardus origin. 
Figure Ic illustrates the NJ-tree (Neighbor Joining tree) constructed using CLUSTAL X 
(1.8) from the sequences revealed from 'adil.flesh' and reference animals listed in Tabic 5. 
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The animals belonging to similar species cluster together; however, the animals of 
different species group in different clusters. The confiscated material under investigation 
(i,e. 'adil. flesh') clusters with *gzlL' (i.e. the known normal leopard Tanthera pardtis') 
indicating the identity of the species of 'adil. flesh' as that of a Panthera pardus source. 
5 Figure 2 shows the Agarose gel electrophorogram showing the PGR amplicons (472 bp) 
obtained from the reference animals of family felidae listed in Table 5, using universal 
primers 'mcb398 and *mcb869\ Description of different lanes is as follows: 
Lanes 1-21: The PGR profiles of the animals 1-21, respectively, listed in Table 5, 
Lane 22: The PGR profiles of DNA isolated from confiscated skin of unknown animal 
10 origin 'i.e. adil.flesh' 

Lane 23: Negative control (no DNA) 

Lane M: Molecular weight marker (marker XIII, Boehringer mannheim) 
Figure 3. Shows PGR amphcons obtained from animals listed in Table 9. Th^ primers 
used in PGR are 'AFF' and *AFR'. The description of different lanes shown is as follows: 
15 Lane 1-4: The PGR profiles of animals 1-4, respectively, listed in Table 9, showing 
amplicons of 354 bp. 

Lane M: Molecular weight marker (marker XIII, Boehringer mannheim) 
Figure 4. Shows PGR amplicons obtained from animals listed in Table 12. This 
experiment demonstrates the universal nature of our primers among a vast range of animal 
20 species. Description of different lanes shown is as follows: 

Lanes 1-23: The PGR profiles of the animals 1-23, respectively, listed in Table 12. The 
PGR product of 472 bp is amplified universally from all the animal species analyzed. 
Lane 24: Negative control (no DNA) 

Lane M: Molecular weight marker (marker XIII, Boehringer mannheim) 
25 Table L List of 221 animal species used for In-silico analysis to design the universal 
primers 'mcb398' and 'mch869\ Table also demonstrate the T,S scores' of 'mcH398' and 
*mcb869' for different templates. The descriptions of various symbols used in this table are 
as follows: 

Symbol (#) refers to Number 
30 Symbol (*) refers to the animal species which is either protected species (listed in Wildlife 
(Protection) Act , 1972 (Gentral Act NO 53 of 1972), or an endangered/rare animal species 
Symbol (^P,S/F) refers to Probability of match and Stability of match of primer ^mcb398' 
with different templates (i.e. the cytochrome b gene from different species origin). A 
higher P, S score refers to the higher probabilities of significant amplification of specific 
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template by the primer. It is calculated by Amplify (1.2) software. 

Symbol C*'P,S/R) refers to Probability of match and Stability of match of primer *mcb869' 
with different templates. A higher P,S score refers to the higher probabilities of significant 
amplification of specific template by the primer. It is calculated hy Amplify (1.2) software. 
5 Table 2. Multiple sequence alignment of 472 bp fragment of mitochondrial cytochrome b 
gene (identified by inventors to fulfill the requirements of column 1, 2 and 3 mention 
under sub-heading 'Objectives of invention') of 221 animal species listed in Table 1. 
Alignments also show the binding sites for universal primers *mcb398' and *mcb869*. The 
symbol (*) refers to the nucleotide bases which are conserved amongst 22 1 animal species 

10 listed in Table 1). The alignments have been done using software CLUSTAL X (1.8), The 
nucleitide positions that are unmarked are variable amongst 221 animal species analyzed. 
These variable sites together constitute the molecular signature of an individual species, 
giving rise to molecular basis of species identification by our primers. 
Table 3. Results of the blast analysis of the sequence revealed from 'adil. flesh* in 'mito' 

15 database of NCBI. It shows the most significant ahgnment of cytochrome b sequence (328 
bp) revealed from confiscated skin piece 'adil.flesh' with felis catiis cytochrome b gene 
sequence (genbank registration number NC_001700.1, bits score 365, E value, e-lOl) 
registered in NCBI database (bits score 365 and E value e-101). It gives an indication that 
the species of analyzed material belongs to family felidae. It also fulfills the requirements 

20 of column 6 mention above under sub-heading 'Objectives of invention'. 

Table 4, Results of the blast analysis of the sequence revealed from 'adil. flesh* in 'nr* 
database of NCBI. It shows the most significant alignment of cytochrome b sequence (328 
bp) revealed from confiscated skin piece 'adil. flesh' with Panthera pardus cytochrome b 
gene sequence (genbank registration number AY005809, bits score 603, E value, e-170) 

25 registered in NCBI database. It gives an indication that the species of analyzed material 
belongs to Panthera paurdus origin. It also fulfills the requirements of column 6 mention 
above under sub-heading 'Objectives of invention'. ^ 

Table 5. Reference animal belonging to family felidae selected for comparison with 
^adil.flesh' to confirm the findings of BLAST analysis results of which are mentioned in 
30 Table 3 and 4, respectively. The animals listed in SN. 1-21 represent different species of 
family felidae. SN. 22 and 23 are primate species taken For out-group comparisons. 
Table 6 Multiple sequence alignments of cytochrome b sequences (328 bp) revealed from 
'adil. flesh' and reference animals listed in Tabic 5. The positions that have a common 
nucleotide in all the animal species under investigation are shown with a star (*) mark; 
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however, the positions that are variable in any of the animals under investigation are 
unmarked. The nucleotides at these positions constitute the molecular signature of an 
individual species, which are unique and highly specific for its species. These signatures 
are the molecular basis of identification of individual animal species using our primers 
5 'mcb398'and'mcb869\ 

Table 7 (Tables 7a, 7b, 7c and 7d). The comparison of the molecular signatures of 
different animal species investigated along with *adil.flcsh', the confiscated skin of 
unknown animal origin. This table demonstrates the variable positions (i.e. the positions 
which are not marked with star (*) symbol in Table 6), amongst the 328 bp fragment 

10 revealed from the animals listed in Table 5. The dot (.) mark represents the presence of the 
similar nucleotide as listed in lane I i.e. the sequence from "adil.flesh' at that position. It 
demonstrates that the signatures of each species are unique and specific to its species. The 
molecular signatures of 'adil.flesh' are comparable (except for position 37 which has a 
transition from 'T' to 'C') to the molecular signature of 'gzlL' i.e. the known leopard 

15 'Panthera pardus' source, indicating the identity of the source of confiscated skin 
'adil.flesh' as that of a leopard Tanthera pardus ' source. The nucleotide variations (at the 
positions 153, 198, 223, 264, among the known leopards, (i.e. gzlL, gz2L, and gz3L, 
respectively)), give an idea about the geographical habitat of each animals. Various studies 
referring to molecular evolution of different animal species support this hypothesis^^; 

20 however, it could fiirther be confirmed by taking the reference animals from different 
geographical areas and analysing by our primers 'mcb 398* and 'mcb869'. If we could 
generate the database of different haplotypes (i.e. habitat specific molecular signatures) of 
the animal species, it would also enable our primers to reveal the geographical location of 
the commitment of wildlife crime. 

25 Table 8, Percent similarity matrix calculated by pair-vise comparisons of nucleotide 
sequences aligned (illustrated in Table 6). The cytochrome b gene sequence of DNA 
isolated from confiscated material had maximum similarity (99.7% and 98,2%, with the 
lineages of animals *gz2L* and 'gz3L\ respectively) with the sequences obtained from 
known normal leopard source, indicating its identity as that of a leopard origin. The 

30 similarity matrix has been calculated using the software PHYLIP (3.5J. 

Table 9. Animals selected for validation of minimum P,S score for efficient amplification 
of cytochrome b gene of different origin by the primers 'mcb39S' and 'mcb869\ P.S score 
of primers *AFF' and *AFR' for these animals arc shown. 

Table 10. BLAST analysis oFprimcrs *mcb398' in /rr database of NCB I . It demonstrates 
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that the 3* end of this primer is highly conserved among a vast range of animal <;necies. It 
also shows the significant homology among the primer and templates (i.e. the cytochrome 
b gene fragment of different animal species), confirming the universal nature of our primer 
Table 11, BLAST analysis of primers 'mcb869' in nr database of NCBI. It demonstrates 
5 that the 3' end of this primer is highly conserved among a vast range of animal species. It 
also shows the significant homology among the primer and templates (i.e. the cytochrome 
b gene fragment of different animal species), confirming the universal nature of our 
primer. 

Table 12. Other animal belonging to distantly related animal species, investigated to 
10 confirm the universal nature of primers 'mcb398* and 'mcb869\ Gel photograph showing 
the PCR amplicons from these animals are shown in Figure 4. 

The mitochondrial cytochrome b gene has very widely been used in molecular taxonomic 
studies. It has immense capabilities to reveal different evolutionary lineages of animals in 
family, genus and species specific manner. It has also been used to classify the population 

15 of a particular species according to its demographic distributions^^. The vast database of 
c>tochrome b sequences of different animal species has accumulated in public databases 
such as Genbank and NCBI*'^^. We have explored these unique characteristics of 
cytochrome b gene to establish the identity of confiscated remains of any unknown animal 
by inventing a pair of novel primers, *mcb398' and *mcb869', that can amplify a small 

20 fragment (472 bp) of cytochrome b gene of wide range of animal species in universal 
manner. These primers work universally because its 3* ends target within a highly 
conserved region. 

The fragment of cytochrome b gene identified had all the features mentioned in columns I, 
2 and 3 listed under sub-heading 'Objective of invention'. We identified this fragment by 

25 aligning the cytochrome b gene sequences (1 140 bp) of 221 different animal species listed 
in Tab/e I. These sequences are publicly avai/ab/e in NCBI DNA databases. These 
sequences were aligned using the software CLUSTAL X (L8), As mentioned before, the 
' 472 bp fragment of cytochrome b gene identified by us to have the features mentioned in 
columns 1, 2 and 3 listed under sub-heading 'Objective of invention' includes the 

30 nucleotides between 398 to 869 in Antilope cervicapra and Fells cams; however, 399 to 
870 in Homo sapiens sapiens species. Except at few positions (marked as star (*) in Table 
2, the nucleotide sequences of this fragment are highly variable amongst the animal 
species, revealing the identity of the biological material belonging to that of an unknown 
animal origin by the procedure invented by us. As for identity of this fragment wc arc 
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considering Antilope cervicapra as a representative species, and the sequence the above 

fragment of cytochrome b gene o{ Antilope cervicapra is mentioned herewith: 

Mitochondrial cytochrome b gene sequence (398-869 bp) of Antilope cervicapra 

"taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctagtaga 

atgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgcagccctt 

accatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaaai:.jcatLCcac 

ccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttctagtcctattctcaccggacctgcttggag 

acccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttcctatttgcatacgcaatcct 

ccgatcaattcctaacaaactaggagg 

Table 2 presents the alignment of the above fragment of cytochrome b gene of 221 animal 
species. Each species in table 2 has been represented by a unique code, which is decoded in 
Table 1. We selected these species to represent the vast range of animal families of distant 
orders. Of 221 species, about 65 were the protected/endangered or rare species listed in 
Wildlife (Protection) Act , 1972 (Central Act NO 53 of 1972). These species are marked 
with symbol (*) in Table 1. The NCBI accession number refers to its registration number 
in NCBI database and the number in superscript represent the reference cited. Based on the 
aligned cytochrome b sequences of different 221 animal species the primers designed were 
as follow: 

Primers name Sequence (5 '-3 ') 

*mcb398 ' "TACC ATGAGGACAAATATCATTCTG" 

•mcb869' "CCTCCTAGTTTGTTAGGGATTGATCG" 
Tables 2, 10 and 11, respectively, demonstrates that the 3' ends of the primers are highly 
conserved amongst all the animal species analyzed in-silico (In total 221 animal species 
listed in Table 1 and about 500 species listed in Tables 10 and 1 1, respectively) Also, the 
5' end of the primers were selected within the conserved region of cytochrome b gene to 
improvQ the probability and stability of match of the primers to their target sequences (i.e. 
the above mentioned 472 bp fragment of cytochrome b gene). The primers were 
thoroughly checked for internal stabilities, loop or dimmer formation using different 
software viz., 'Amplify (1.2)\ 'Primer3' f http://www.izenome.wi.mit.edu/c^i' 
hin/primer/Drimer3.cui ) as well as manually. . We assigned the P,S score (P^Probability of 
match, S=Stability of match) to the primers for each template using the software Amplify 
(L2), The higher scores of P and S ensure a good amplification if all other conditions 
standard (which arc mentioned under ^Example 3*) are optimum. The Highest score for 
*mcb398' was 98,63 (i.e. the situation where the primer has perfect match with template); 
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however, the highest P, S for 'mcb869' was recorded as 98, 68 for a complete match 
between the primer and template. The lowest P,S score observed for 'mcb398' was 81,50 
for species Talpa europaea whereas 'mcb869' had a high P, S score for this species (92, 
57). The another species which have lowest P, S score for one of the two primers were 
5 Eumeces egregious and Equus ainus. Eumeces egregious had P, S score 86, 55 and 73,51 
for 'mcb398' and *mcb869% respectively; however, the P, S score of Equus ainus was 
calculated as 91,61 and 73, 51 for *mcb398' and *mcb869\ respectively. All other animals 
had higher P, S scores then the above mentioned species. To ensure that these primers 
would work efficiently with the DNA template from the animals having the lowest P, S 

10 score for one of the primers, we designed an another experiment to validate the lower 
limits of one of the two primers sufficient for efficient amplification in PGR. We designed 
an another primer pair (AFF= 5'tagtagaatgaatctgaggagg3' and 
AFR-5'atgcaaataggaagtatcattc3'.) having more mis-pairing at their annealing sites (but not 
at ends), therefore have less internal stability and lower P, S scores for its templates (listed 

15 in Table 9). The P,S scores of 'AFF' and 'AFR' were as calculated as low as 41 and 49 for 
Platanista gangetica and Sus scrofa These species were amplified efficiently using the 
primers *AFF' and *AFR' (results shown in Figure 3) (keeping all other conditions 
standard i.e. the conditions mentioned in 'Example 3'). The lowest P,S scores (86, 55 and 
73,51 for species Eumeces egregious) for our primers 'mcb398' and *mcb869% 

20 respectively, were higher then the above range of combined P, S scores of *AFF' and 
'AFR' for species Sus scrofa (87, 52 and 87, 41), which was efficiently amplified by the 
primers *AFF' and *AFR\ It gives an indication that the primers 'mcb 398' and 'mcb 869* 
would work with all the species including Eumeces egregious efficiently to give rise to the 
expected product in PGR. This experiment confirmed that the primers 'mcb398' and 'mcb 

25 869' are capable of amplifying the cytochrome b fragment of most of the animal species in 
a universal manner. 

For further confirmation of universal nature of our primers, we blasted the sequence of our 
primers against the mito and nr databases of NCBl using BLAST software. The results of 
these analyses are shown in Tables 10, and 1 1, respectively. 
30 Finally, the universal nature of the primers was tested in our laboratory with some more 
animal species listed in Table 12. These primers amplified all the animal species 
efficiently, giving rise to the band of expected size (472 bp). The results are shown in 
Figure 4. This experiments substantiated the results of P,S analysis and other in-silico 
analyses to show that the primers 'mcb398'and 'mcb 869' arc universal primers. 
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The flow chart of establishing identity of the species of biological material of unknown 
animal origin using primers *mcb398' and 'mcb869' 

Biological material of unknown animal origin 

i 

DNA isolation 



PCR amplification of DNA isolated using primers 'mcb398' and *mcb869' 



i 



Sequencing at both the strands in triplicate (using any standard procedure of sequencing such as using ABI 

Prism 3700, PE-Applied Bio-systems) 



BLAST of revealed sequence in m/^ database Of NCBI (http://www.ncbi.nlnxmh.gov/BLAST 
(it gives idea about the family of the analyzed material by producing the most significant alignment of the 
query sequence with the sequences registered in database) 

BLAST of revealed sequenc^n nr database of NCBI 
fhttp://www.ncbi.Dlm. mh.gov/BLAST 
(it gives idea about the Genus or more precisely, species of the analyzed material by producing the most 
significant alignment of the query sequence with the sequences registered in database) 



Selection of reference animals belonging to the family/Genus/and species revealed by mito and nr BLAST 

searches 

Isolation of DNA from the blood of known^eference animals; PCR amplification 
using primers *mcb398' and *mcb869' ; sequencing of the PCR products Ln triplicate using the same primers 



1 



Multiple sequence alignments of the reveaJed sequences of tmtochondna) cytochrome b gene of known 
reference animals and the biological material of unknown animal origin using software such as 

Autoassembler (/CLUSTki X (1.8) 



Identification of sequence from the aligned sequences 
that is homologous (or significantly similar) to the cytochrome b gene sequence of the DNA obtained from 

biological material of unknown animal origin. 



1 



The species of homologous sequence would be the species of thc bioI()gical material under investigation 
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Examples 

Example 1 

Example for identification of a fragment of cytochrome b gene fulfilling the requirements 
of columns 1, 2 and 3 mentioned under sub-heading 'Objectives of invention' of heading 
5 ' Brie f summary of invention' 

The cytochrome b molecule has very vastly been used in molecular taxonomic studies. 
Being a slow evolving gene. It has a tremendous information in its nucleotide sequences to 
distinguish the animals to their family, genus and species sources^'^^. A vast database of 
the sequences of cytochrome b gene of different animal species has accumulated in the nr 

10 and mito databases of NCBI. We have explored these qualities of cytochrome b gene to 
establish the identity of confiscated remains of unknown animal origin to its family, genus 
and species sources. For this purpose, we have identified a fragment of cytochrome b gene 
which is highly polymorphic inter-specifically, however, it is monomorphic among the 
individual of same species, therefore it can group the individual of an unknown species 

15 with the knovra individuals of reference species to which it belongs. In order to amplify 
this fragment from DNA isolated form any unknown origin, it was necessary that it remain 
flanked with the highly conserved sequences amongst a vast range of animal families. To 
identify such a unique fragment within the cytochrome b gene, we aligned the sequences of 
221 distantly related animal species (listed in Table 1) representing various families using 

20 software CLUSTAL X (1.8). These sequences were obtained from public database NCBI 
(http://www.ncbi.nlm.nih.gov ). The aligned data was examined carefully for the conserved 
sites amongst all the species included in in-silico analysis. We identified a fragment (472 
bp) of cytochrome b gene that was fulfilling all the requirements mentioned above and also 
under column I, 2 and 3 of sub-heading 'Objectives of invention'. 

25 As for the identity of this fragment we would like to mention that it includes the 
nucleotides between 398 to 869 in Antilope cervicapra and Fells catus\ however, 399 to 
870 in Homo sapiens sapiens species. Except at few positions marked as star (*) in Table 
' 2, the nucleotide sequences of this fragment are highly variable amongst the animal 
species, giving rise to their unique molecular signature. These molecular signatures are 

30 characteristic of its species and form the basis of revealing the identity of the biological 
material of an unknown animal origin by the procedure invented by us. Considering 
Antilope cervicapra as a representative species, the sequence of this fragment is mentioned 
herewith: 

Mitochondrial cytochrome b gene sequence (398-869 bp) q( Antilope cervicapra 
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"taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctagtaga 
atgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgcagccctt 
accatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaaattccattccac 
ccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttciagtcctattctcaccggacctgcttggag 
5 acccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttcctatttgcatacgcaatcct 
ccgatcaattcctaacaaactaggagg'" 
Example 2: 

Example for development of universal primers to amplify the fragment identified 
mentioned under 'Example l\ 

10 

A pair of universal primer was designed which has the following features: 

1. It targets the fragment identified (mentioned under 'Example T) to amplify it in 
polymerase chain reaction (PGR). 

2. Its 3' and 5' ends that are highly conserved (marked as star (*) in Table 2), 
15 amongst a vast range of animal species ensuring the amplification of the fragment 

mentioned above in a universal manner. The sequencing of the fragment amplified 
by these primes reveals the molecular signature of the species of analyzed material, 
which on comparison with the sequences of the known reference animals reveals 
the identity of the species of unknown biological material under investigation. 
20 3. The tm (melting temperature) of both primers was almost similar (about 58 degree 

centigrade) ensuring the significant annealing of both the primers to its template, 
therefore significant amplification of targeted region in PGR, 

4. The internal stability and P, S, score of the primers were ensured higher while 
designing it. The possibilities of internal loop formation, dimmer fonvation etc 

25 were also excluded by selecting its sequence uniquely. This ensured that the primer 

wouJd be a good primer to be used in PGR for amplification of DNA from 
unknown animal origin. 

5. The 3' end of the primers were ensured to have either "G" or 'C' to increase the 
probability of strong bonding at its 3 'ends, which is necessary for efficient 

30 amplification of DNA template in PGR. It also strengthens the universal nature of 

the primer. 

6. The sequences of the primers were ensured to be unique so that it does not give rise 
to non-specific and spurious products in PGR leading to confusion. It improved the 
efficiency and quality of die technique invented by us. 
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7. These primers were named as 'mcb398' and •mcb869' because of its property to 
amplify a region of mitochondrial cytochrome b gene between nucleotides 398 to 
869 of Antilope cervicapra, a representative animal species for this invention. We 
took this animal species as representative species because the idea of developing 

5 such a novel primers came in the mind of inventors v^hile they were working on the 

genome of this animal in Centre for Cellular and Molecular Biology, Hyderabad, 
India. 

8. The sequences of the universal primers invented are as follows: 
Primers name Sequence (5 '-3 ') 

10 'mcb398' "TACCATGAGGACAAATATCATTCTG" 

'mcb869' "CCTCCTAGTTTGTTAGGGATTGATCG" 
Example 3: 

Example for development of universal PGR conditions to ensure the amplification of a 
template of any unknown origin in PGR, hence strengthening the universal nature of the 
1 5 technique invented by us 

The PGR conditions developed had the following unique features: 

1 These were capable of amplifying the DNA template of any animal origin in an 
universal manner using the universal primers mentioned under 'Example 2\ 
20 2. The conditions were selected to ensure the comparable annealing temperature for 

both the primers i,e, *mcb398' and *mcb869\ 

3. The PGR conditions standardized herewith are universal; therefore, the 
possibility of PGR failure with a template of unknown origin due to non-standard 
conditions is excluded. It ensures the universal nature of our technique to be used in 

25 wildlife forensics. 

4. The universal conditions mentioned above are; 

r . 

Amplification reactions should be carried out in 20 [i\ reaction volume containing 
approximately 20 x\g of template DNA, I00|um each of d>frPs, 1.25 pmole of each primer, 
30 1.5mM MgGb, 0.5 unit of Amplira(y Gold (Perkin-Elmer-Getus, USA) DNA polymerase 
and IX PGR buffer (lOmlVl Tris-HGl, pH 8.3, and 50mM KGl). The amplification profiles 
followed should be: an initial denaturation at 95"G for 10 min, followed by 35 cycles each 
of denaturation at 95''C for 45 s, annealing at 5r'C for I min, and extension at 72**C for 2 
min. The extension step at 35*'' cycles should be held for 10 min. 
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Example 4: 

Establishing the universal nature of our primer and experimental evidences to demonstrate 
the universal nature of primers: 

The universal nature of the primers 'mcb398' and 'mcb 869' was ensured by the following 
5 measures: 

(a) Selecting the primers from the aligned cytochrome b gene sequences of 221 animal of 
distantly related species; 

The cytochrome b gene sequences (1140 bp) were aligned using software CLUSTAL X 
(L8). The region of cytochrome b gene that was most conserved amongst 221 animal 
10 species was selected to design the primers. 

(b) Selecting the 3' and 5' ends of the primers at the highly conserved positions of 
cytochrome b gene: 

The 3' and 5' ends of the primers were ensured to anneal to a highly conserved position 
amongst 221 animal species representing a vast range of animal families. It was done to 
15 ensure an efficient amplification of all the species in PGR. These positions are shown with 
star (*) mark in Table 2, 

(c ) Ensuring either *G' or 'C* at the 3' end of the primers: 

It was ensured the primers to have either 'G' or *C' at its 3' ends as these are the 
nucleotides that ensure the strong bonding at the 3' ends of the primers due to three 
20 hydrogen bonds while pairing with each other. The strong bonding at 3' ends iielps the 
primers to anneal properly with its template resulting in significant amplification in PGR. 

(d) Selecting the sequences of the primers to ensure a higher internal stability, higher P, S 
score, and no primer dimmer and loop formation: 

The sequences of the primers were selected to have a high P, S score for a vast range of 
25 animal species (Shown in Table 1). The care was taken to exclude the possibilities of loop 
or primer dimmQr formation that could reduce the efficiency of the primers in PGR. 

(e) Selecting the sequence of the primers with a comparable melting temperature: 

The sequences of the primers were selected to have a comparable melting temperature so 
that these could work together to amplify a DNA template in PGR at a similar annealing 
30 temperature. The melting temperature of both the primers was about 58 degree centigrade 
and the annealing temperature used in PGR is 51 degree centigrade. 

Experimental evidences to demonstrate the universal nature of primers: 
( I ) Evidence from In-silico analysis : 
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(a) Selecting the primers within the most conserved region of mitochondrial cytochrome b 
gene 

As mentioned above, the primers were designed to anneal within a highly conserved region 
of mitochondrial cytochrome b gene fragment of 472 bp. Table 2 presents the alignment of 
5 the above fragment of cytochrome b gene of 221 animal species representing a vast range 
of animal families. The conserved positions of nucleotide sequences are shown with star 
(*) mark in Table 2 

Table 2 also demonstrates that the 3' ends of the primers are highly conserved amongst all 
the animal species analyzed in-silico. In the aligned sequences, the conserved nucleotides 

10 are marked with symbol (*). Also, the 5' end of the primers were selected within the 
conserved region of cytochrome b gene to improve the probabiUty and stability of match of 
the primers to their target sequences (i.e. the above mentioned 472 bp fragment of 
cytochrome b gene). The primers were thoroughly checked for internal stabilities, loop or 
dimmer formation using different software viz., 'Amplify (L2)\ TrimerS' 

1 5 (http://www.genome.wi,mit.edu/cgi-bin/primer/primer3.cgi ) as well as manually. 

(b) P, S, score analysis: 

We assigned the P,S score (P=Probability of match, S^Stability of match) to the primers 
for each template using the software Amplify (L2). The higher scores of P and S ensure a 
good amplification if all other conditions standard (which are mentioned under ^Example 

20 3') are optimum. The Highest score for 'mcb398' was 98,63 (i.e. the situation where the 
primer has perfect match with template); however, the highest P, S for 'mcb869' was 
recorded as 98, 68 for a complete match between the primer and template. The lowest P,S 
score observed for 'mcb398' was 81,50 for species Talpa europaea whereas *mcb869' had 
a high P, S score for this species (92, 57). The another species which have lowest P, S 

25 score for one of the two primers were Eumeces egregious and Equus ainiis, Eumeces 
egregious had P, S score 86, 55 and 73,51 for 'mcb398' and 'mcb869\ respectively; 
however, the P, S score Equus ainus was calculated as 91,61 and 73, 51 for 'mcb398' 
and 'mcb869\ respectively. All other animals had higher P, S scores then the above 
mentioned species. To ensure that these primers would work efficiently with the DMA 

30 template from the animals having the lowest P, S score for one of the primers, we designed 
an another experiment to validate the lower limits. of one of the two primers sufficient for 
efficient amplification in PGR. Wo designed an another primer pair 
(AFF- ^ ctagtagaatgaatctgaggagg"^ and AFR= ^ tatgcaaataggaagtalcattc^ ,) that have more 
mis-pairing al their annealing sites (but not at ends), therefore have less internal stability 
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and lower P, S scores for its templates (listed in Table 9). The P,S scores of *AFF' and 
*AFR' were as calculated as low as 41 and 49 for Platanista gangetica and Siis scrofa 
These species were amplified efficiently using the primers 'AFF' and *AFR^ (results 
shown in Figure 3) (keeping all other conditions standard i.e. the conditions mentioned in 
5 'Example 3')- The lowest P,S scores (86, 55 and 73,5 1 for species Eumeces egregious) for 
our primers *mcb398' and *mcb869', respectively, were higher then the above range of 
combined P, S scores of 'AFF' and *AFR' for species Sus scrofa (87, 52 and 87, 41), 
which was efficiently amplified by the primers 'AFF' and *AFR\ It gives an indication 
that the primers 'mcb 398' and 'mcb 869' would work with all the species including 
10 Eumeces egregious efficiently to give rise to the expected product in PGR, This 
experiment confirmed that the primers *mcb398' and 'mcb 869* are capable of amplifying 
the cytochrome b fi-agment of most of the animal species in a universal manner. 
© BLAST analysis: 

15 The sequences of primers 'mcb398' and 'mcb869' were blasted against mito and nr 
databases of NCBr to see its significant alignments with the sequences registered in 
GenBank. As expected, the most significant alignments of the sequences were found with 
the cytochrome b gene regions (within the 472 bp fi-agment mentioned in * Example 1') of 
different animal species. This analysis also showed that the 3' as well as 5' ends of the 

20 primers were highly conserved amongst a vast range of animal species, confirming the 
universal nature of the primers (Tables 10 and 11, respectively) 
(2) Evidence from bench work/experiments done in laboratory conditions: 

The DNA from different animals belonging to distantly related species (mentioned in 
25 Table 12) was isolated and subjected to PCR amplification using the primers invented by 
us i.e. the primers 'mcb398' and 'mcb869' The PCR products amplified were resolved in 
agarose gel by electrophoresis and visualized under UV light. The PCR products of 
expected size (472bp) were obtained from all the animals confirming the universal nature 
of our primers. These results are shown in Figure 4. 

30 

Example 5: 

Example to establish the identity of confiscated remains from unknown animal origifl 
using the universal primers *mcb39S' and *mcb869\ 

The step-vise procedure to establish the identity of the biological material from oh 
35 unknown animal source is mentioned below: 



wo 02/077278 



19 



PCT/INOl/00055 



Biological material of unknown animal origin 
DNA isolation 



PGR amplification of DNA isolated using primers 'mcb398' and 'mcb869' 



Sequencing at both the strands in triplicate (using any standard procedure of sequencing 
such as using ABI Prism 3700, PE-Applied Bio-systems) 



1 



BLAST of revealed sequence m mito database of NCBI 
(http://www.ncbi.nlm>nih.gov/BLAST 
(it gives idea about the family of the analyzed material by producing the most significant 
alignment of the query sequence with the sequences registered in database) 



1 



BLAST of revealed sequence in nr database of NCBI 
(http://www,ncbi.nlm.nih,jgov/BLAST 
(it gives idea about the Genus or more precisely, species of the analyzed material by 
producing the most significant alignment of the query sequence with the sequences 

registered in database) 



Selection of reference animals belonging to the family/Genus/and species revealed by mito 

and nr BLAST searches 



Isolation of DNA from the blood of known reference animals; 
PGR amplification using primers 'mcb398' and 'mcb869' ; sequencing of the PGR 
products in triplicate using the same primers 



1 



Multiple sequence alignments of the revealed sequences of mitochondrial cytochrome b 
gene of known reference animals and the biological material of unknown animal origin 
using software such as Autoassemhier/CLUSTAL X(L8) 
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Identification of sequence from the aligned sequences 
that is homologous (or significantly similar) to the cytochrome b gene sequence of the 
DNA obtained from biological material of 
unknown am'mal origin. 



The species of homologous sequence would be the species of the biological material under 



Application of the above information for the objectives mentioned in columns 7-13 under 
sub-heading 'Objective of invention' of heading 'Summary of invention* 
15 Example 6: 

The actual execution of the technique invented 

As a first application and to demonstrate the ease and utihty of this method, we 
investigated a case of forensic identification submitted at our laboratory to seek scientific 
opinion on animal hmiting evidence. In this case, we received the half bumed remains of 

20 an unknown animal, confiscated by the crime investigation agencies. The DNA was 
isolated fixjm the above material following standard methods^"* and subjected to PGR 
amplification using the primers mentioned above (viz., *mcb398' and *mcb869'). 
Amplification reactions were carried out in 20 |j.l reaction volume containing 20 rig of 
template DNA, lOOjam each of dNTPs, 1.25 pmole of each primer, 1.5mM MgCh, 0.5 unit 

25 of Amplir^^ Gold (Perkin-Elmer-Cetus, USA) DNA polymerase and IX PGR buffer 
(lOmAf TriS'HCl pH 8.3, and 50mM KCl). The amplification profiles foUowed were: an 
initial denaturation at 95^C for 10 min, followed by 35 cycles each of denaturation at 95°C 
for 45 s, annealing at 51^C for I min, and extension at 72^G for 2 min. The extension step 
at 35^*" cycles was held for 10 min. 

30 The PGR products obtained were sequenced in automated work station (ABI Prism 3700, 
PE-Biosystems) on both strands in triplicate and the sequence resolved (328 bp, shown in 
Figure la) was blasted against mico databases of NCBl using BLAST pro^ram^"*. The most 
significant alignment (bits Value 365, E value e'*^^) of this sequence was produced with 
the cytochrome b gene sequence of Feds ca(us. (Table 3) indicating that ^ecics of 



10 



investigation 
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analyzed material belongs to family felidae. Further, the above sequence revealed from the 
confiscated remain was blasted against nr databases of NCBI using BLAST program. The 
most significant alignment (bits Value 603, E value e'^^^) of this sequence was produced 
with the cytochrome b gene sequence of Panthera pardus (Table 4), indicating the identity 
5 of the analyzed material as that of a Panthera pardus source. Based on this information, 
we selected the reference animals listed in Table 5 representing different species and 
subspecies of felidae. The DNA isolated from reference animals was amplified and 
sequenced on both strands in triplicate using the primer pair mentioned above. Consensus 
sequences obtained were aligned using program CLUSTAL X (1.8) (Table 6). Sequence 

10 comparisons identified 113 variable sites in total amongst all animals analyzed TTab^e 7). 
Pair-vise comparisons of sequences were performed to find out the variation among 
different animals investigated. All the species investigated were differentiated by a their 
unique nucleotides sequences. The molecular signatures of different reference animals 
were compared with the molecular signature of the confiscated skin *adil.flesh\ Table 7 

15 demonstrate that the maximum similarity of the adil.flesh with 'gzlT i.e. known Leopard 
{Panthera pardus) species, indicating the identity of the adil.flesh, the confiscated skin, as 
that of a Panthera pardus origin. We also calculated the similarity matrix showing the pair- 
vise similarity amongst the animal species under investigation using PHYLIP software 
This matrix is shown in Table 8. It demonstrates that the animals belonging to different 

20 species had more variation; however, the animals of same species had maximum similarity 
among their cytochrome b sequences. The cytochrome b gene sequence of DNA isolated 
from confiscated material had maximum similarity with the sequences obtained from 
known Leopard source(99,7%, and 98.2 with 'gzlT and 'gz2r, respectively); establishing 
the identity of the source of confiscated material as that of a Normal leopard {Penthera 

25 pardus) species. The step-vise procedure involved in above analysis is illustrated in Figure 
la, I band Ic, respectively. 

Thus, the primers invented by us can generate the molecular signature from any biological 
material of unknown animal origin, which actually is the characteristic of its family, genus 
and more precisely, the species. When these signatures are compared in-silico with the 
30 signatures already available In public databases (viz., GenBank, NCBI database etc) using 
BLAST software^^ it indicates identity of the family, genus or species of the analyzed 
material, which in turn is confirmed practically by comparing with the reference animals of 
the revealed family, genus or species, by including them in the further analysis by the 
primers 'mcb398' and *mcb869\ Application €if the information revealed could be in 
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fulfilling the requirements of objectives mentioned in columns 7-13 under sub-heading 
^Objective of invention' of heading *Sanunary of invention* 

The method of the invention can be used to establish the identity of confiscated animal 
parts and products is one of the key requirements of wildlife identification in forensics. It 
5 is needed to establish the crime with the criminal beyond a reasonable doubt to avoid the 
human violation of wildlife resources. Various morphological biochemical and molecular 
approaches have been given for this purpose; however, none of the current methods is 
universally applicable to detect the mutilated animal remains of unknown origin. We have 
identified a fragment on the mitochondrial cytochrome b gene, which has enormous 

10 information to differentiate among various animal species back to the family, genus and 
species sources. We have also found that this fragment is flanked by the highly conserved 
sequences amongst a vast range of animal species. We invented a pair of universal primer 
that can amplify this fragment of DNA isolated from the biological material of an 
unknown animal origin in polymerase chain reaction (PGR) to reveal its identity at species 

15 and sub-species sources. This novel invention has great potential to revolutionize the 
whole scenario of wildlife forensic identification and crime investigation. 
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Table 1, The animal spedes included in the 



SN. Code Name 



1 


acp.mc! 


Aepyceros melampus 


2 


orcore 


Oreotragus oreotragus 


3 


add.nas 


Addax nasomacuiatus 


4 


ory.dam 


Oryx Jamah 


5 


hip.equ 


Hippotragus equinus 


6 


alc.bus 


Alcelaphus buselaphus 


7 


sig.lic 


Sismoceros lichtensUinii 


S 


bcxhun 


Beatragus hunteri 


9 


dani.iun 


Damaliscus lunatus 


10 


con.tau 


Connochaetes taurinus 


11 


bis.bon 


Bison bonasus 


12 


bos.gni 


Bos grunniens* 


13 


bo$.tra 


Bos tragocamelus* 


14 


buba.bub 


Bubalus bubalis * 




hub min 


Bubalus mindorensis ' 


16 


tra.ang 


TraselapktiS angasii 




tnk Mir 


Tragelapkus eurycervs 


151 




Nemorhaedus caudatus * 


1 a 


pscnay 






auizn.Ier 


/tnimOiragu^ itsf vkiA 


21 


cap.ral 


Ccprct Jalconcri* 


22 


cap.ibe 


CcpKH ibex* 


23 


heni.jeni 


tiCTTHtrCgus jcnuamt^M 


24 


nip.pyr 


Rupicapra pyrenaica 


25 


nip.rup 


Rupicapra rupicapra 


26 


pan.hod 


Pantkolops hodgsoni 


27 


bud.ta.\.txx 


Budorcas taxicolor taxicolor* 


23 


ovi.amm 


Ovis ammon * 


29 


ovi.vig 


0\ns vignei* 


30 


cap.cn 


Capcomis crispus* 


31 


ovi.mos 


Ovibos moschatus 


32 


OT^.ame 


Oreamnos americanus 


33 


cep.dor 


Cephalophus dorsalis 


34 


ccp.mox 


Ccphalopkus maxyvellii 


35 


alc.alc 


Alecs alecs 


36 


hyd.ine 


Hydropotes inermis 


37 


mun.mun 


Muntiacus muntjak* 


38 


cer.clc.kan 


Cervus elaphus kansuensis * 


39 


ccr.e!e..x3n 


'CervuJ" clap/tus xanehopygtts^ 


40 


ccrclc.can 


Cervus elaphus canadensis * 


41 


cer.nip.ce 


Cervus nippon centralis 


42 


ccr.nip.yc 


Cervus nippon yesoensts 


43 


ccr.ntp.ke 


Cervus nippon keramae 



for in-silico analysis 



NCBI accession # *P.S/F 'P,S/R 



AF036289 


07 60 


94. 62 


AF036233' 


OO, 


94, 62 


A r 034722 


Q7 fin 


95 66 


AJ2226S5' 


VO, JO 




AF022060 


Vo, OJ 


85 55 


AJ222681' 


y /, ou 


051 ftX 


AF034967* 


Q7 AH 
y /, OU 


70, OO 


AF034968^ 


97, oO 


Oil fk** 
o« 


.AF0I6635^ 


97, 60 




AFO 16638' 


82, 5o 


OT 


Y I 5005* 


90. 53 


fl7 

0 / , OJ 


AF091631* 


90, 58 


fly! X7 

94, O-i 


'aJ222679' 


90, 58 


95. 00 


D34637' 


97, 60 


93, 64 


D82895* 


97, 60 


87, 62 


AF091633* 


97, 60 


87, 63 


AF036276' 


90, 58 


97, 64 


UI786I' 


95.61 


93. 59 


AF034732- 


89, 55 


89, 59 


AF03473l^ 


94, 58 


97, 63 


D84202''' 


98, 63 


95, 66 


AF034735- 


98, 63 


89. 58 


AF034733- 


95,61 


90,61 


AF034726- 


95.61 


89, 59 


AF034725- 


95,61 


94,64 


AF034724= 


98. 63 


95, 66 


U17863' 


90, 53 


95. 66 


AP034727- 


98. 63 


97. 64 


AF034729* 


98,63 


97, 64 


AJ304502'* 


93, 63 


94.63 


U 1 7362* 


98.63 


92.61 


AF190632'" 


93. 63 


94. 62 


AF091634* 


97.58 


90. 61 


AF096629'' 


97. 60 


83. 53 


AJ000026'* 


95.61 


93. 59 


AJ00002S'* 


97. 60 


90. 63 


AF042713'* 


90. 53 


93.64 


A8021093'* 


93.63 


82. 59 


AB02I097'* 


93.63 


82. 59 


A0021096'* 


93. 63 


90. 61 


AB02109J"* 


93.63 


90.61 


AB02I095'* 


98. 63 


90.61 


AB02I09I"* 


93.63 


90. 61 
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44 


cer.nip.pu 


Ctrvus nippon pulchcUus 


4S cer.nip.nt 


Cervus nippon nippon 


46 


ccf.cla,sc 


Cenms etaphus scoticus 


47 


cer.dam 


Cervus dama 


4S 


ran. tar 


Rangifer tarandus 


49 


mos.fus 


Moschus fuscits • 


50 


mos.leu 


Moschus leucogaster* 


51 


mos.chr 


Moschus chrysascsur* 


52 


mos.ber 


Mbschus berezovskii • 


53 


mos.mos 


Moschus moschifcrus^ 


54 


kob.ell 


Kobus dlipsiprymnus 


55 


kob.mcg 


Kobus megaceros 


56 


rcd.ani 


Redunca arundinum 


57 


rcd.ful 


Redunca fuhorufula 


58 


neo.mos 


Neotragiis moschatus 


59 




Pelea cspreotus 


60 


anLcsr 


Antilope cervicapra * 


61 




Saiga tatarica 


62 




Qazslla dama 






Ourebia oxirebi 


^4 




Cazela gazelle* 




rap.mcl 


Raphicerjs melanotis 


OO 


mac. Jar 


Madoqua kirkii 


O / 


anLatne 


Antilocapra americana 


i^Q 
OO 


trxjav 


Traavlus favanictis* 




trajiap 


Tragultts napu * 


70 


baLacu 


Balaenoptera acutorostrata 


71 


oaLoon 


Balaenoptera bonaerensis 


72 


baLbor 


Balaenoptera borealis* 


73 


bai.edi 


Balaenoptera edeni 


74 


CSC. rob 


Eschrichtius robustus * 


75 


bal.mu^ 




76 


mcg.nov 


Mi^vftntpret iutvaean^iiae * 


77 


bal.phy 




7S 


cap .mar 




79 


ccp.com 




80 


ccp.cut 


y^epftaiOrfiyncfius cuirupiu 


81 


lag.obi 


i^OKenOri*yflC**f*^ vOH^**lU*Sfl^ 


82 


ccp.hea 


K^epftaiOrnyncnus riQtzvman 


83 


ccp.hcc 


cephalorhynchus hcctori "* 


84 


lag.aus 


i^a zena rtxy** c/i **j * / m * < j 


85 


lag.cru 


Lagenorhynchus cruciger 


86 


lag.obs 


Lagenarhynchtis obscurus 


87 


lis.bor 


L issodclphis borca I is 


83 


lis.pcr 


Lissodclphis pcronii 


89 


glo.mac 


Clobiccphala macrorhynchus 


90 


glo.mcl 


Globiccphala mcias 


91 


fcr.ait 





AB021090'* 


98, 63 


90.6! 


AB02I093'* 


93, 63 


90, 61 


AB02I099** 


98, 63 


90, ol 


AJ000022'' 


9S. o3 


83, 53 


AJ000029'^ 


98. 63 


89, 57 


AF026SS3'' 


90. 59 


90,61 


AF026839" 


90. 59 


90,61 


Af026837'^ 


90. 59 


90.61 


AF026886" 


90, 59 


90,61 


AF026333'^ 


90.59 


92, 61 


AF022059^ 


91.61 


95. 66 


AJ222686' 


91.61 


83, 56 


AF09662S" 


91.61 


94, 62 


AF036234* 


89.57 


94, 62 


AJ222683' 


89. 57 


94, 62 


AF022055' 


91.61 


90,61 


AF022053^ 


82, 56 


93,64 


AF064487** 


91,61 


92,61 


AF025954^ 


91.61 


92,61 


AP036283' 


82, 56 


82, 59 


AJ222682' 


91.61 


89. 57 


AF022053^ 


81,54 


80. 50 


AF022070^ 


90.58 


97. 65 


AF091629* 


98, 63 


98, 68 


D32I89*' 


86. 57 


86, 59 


X56288=" 


81.52 


93. 53 


X75753-* 


89. 56 


97,61 


X75581-* 


89. 56 


93, 59 


X75532-' 


89,56 


93,59 


X755S3'* 


89. 56 


83,54 


X75535^* 


97.61 


36. 57 


NC_001601- 


97.57 


93.59 




97. 51 


94. 63 


NC_001321^ 


97. 57 


94, 63 




93. 55 


91.53 


AF0S4073'* 


85. 51 


33.55 


AP084072** 


85.51 


92. 59 


AF034067^* 


94. 59 


92, 59 


AFOa4070** 


89. 56 


97. 63 


AFnsan7p'' 


89, 56 


92.59 




86. 54 


92. 59 


AF084Q68"* 


36. 54 


92. 59 


AF0S4066'' 


86. 54 


92. 59 


AF0S4064=* 


85, 51 


92, 59 


AF054065'* 


86. 54 


92. 59 


AF0S40SS-* 


94. 59 


83, 55 


AF084056'* 


9J. 59 


S3. 55 


AF084052-* 


94, 59 


92. 59 
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92 pcp.clc 


Pcponoccphaia eicctra * 


93 gni,gri 


Grampus griscus 


94 psc.cn 


Pscudorca crasstdcns* 


95 lag.acu 


Lagenorhynchus acutus 


96 orct.bre 


Orcinus area 


97 orca.bre 


Orcaella brcvirostris 


93 del.cap 


Delphinus capcnsis 


99 del.tro 


Delphinus tropicalis 


100 dd.del 


Delphinus delphis 


1 01 stenxly 


Stenella clymene 


102 sicn.coe 


Stenella coeruleoalba 


103 tur.adu 


Tursiops aduncus 


104 stcn.fro 


Stenella frontalis 


105 saus.chi 


Sousa chinensis 


106 sten.Ion 


Stenella langirostris 


107 turs.tm 


Tursiops truncatus 


108 lagcalb 


Lagenorhynchus alborostris 


109 sten.bre 


Steno bredanensis 


110 soca.flu 


Satalia jluviatilis 


111 deLIeu 


Delphinapterus leucas 




Monodon monoceros 


11'^ n\f»t <r^n 


Platanistct gangetica* 




Platanisia minor* 


115 kogi-fare 




lio KO^^m 




117 pnys.cat 




lis lipo.vex 


f tnrttv^ v^rillifer* 


119 phoc^in 




IZu DerxDai 


R^r/fr/iius bairdii 


121 ziph.car 




122 mcso.eur 


irieSOptOClun Curuy*ASi*mM 


123 meso.bid 


M^sOptoaon oidsns 


124 meso.dcn 




125 hypc.amp 


fiypCrOOaon arnpunaLU^ 


126 meso.pcr 


/vf^optoaon p^rwidfiu^ 


127 poncbla 


Ponfopcria hlainvillci 


123 hipp.amp 


Hippopotamus amphibius 


129 hcx.Hb 


Hcxaprotadon libericnsis 


130 rhin.son 


Rhinoceros sondaicus* 


131 ccra 


Ci:rat0thcrium simttm 


132 die. sum 


Dicerorhinus sumatrcnsis 


133 cquu 


Equus asinus 


baby.bab 


Sabyrousa bahyrussa 


US phac.aff 


Phacochocms africanus 


136 sus.scr.sw 


Sus scrofa haplat\'pc E^^'BS* 


137 su3.bar 


Sus bar but us 


138 lama.cia 


LantQ glama 


139 lamj.gua 





AF0S4053 


94 59 


83.55 


AF084059** 


97 61 


89.59 


AF0S4057-* 


04 59 


92, 59 


AF0S4075'* 




89, 59 


AF08406r* 


Q/: ^7 




AF0S4063-* 




91 54 


AF084087-'' 


9o, D4 


Q7 AT 


AF08408S-' 


07 <7 

y J / 


07 ^7 


AF0840S5- 


9/, 57 


07 f^'X 
3f / , OJ 


*j 

AF034033- 


97, 57 




AF084082-* 


97, 57 


Q7 f^A. 


AF084092-* 


97, 57 


fl7 iCI 
7 /♦ OJ 


AF084090-* 


97, 57 


9/, oJ 


AF0840S0-* 


97, 57 


88. 59 


AF084103-^ 


97, 61 


97, 63 


AF084095-* 


97, 57 


96, 59 


AF084074-* 


97,61 


97, 66 


AF08407'7-' 


97, 61 


94, 64 


AJF304067^ 


97,61 


97,63 


U72037-'* 


97,61 


95. 66 


U72038'* 


97.61 


95, 66 


AF304070^ 


97,51 


86. 59 


X92543^ 


97,61 


86. 59 


U72040-* 


97. 59 


90. 63 


AF304072=* 


96. 55 


92. 63 


AF304073=^ 


97. 57 


80. 53 


AP30407l^ 


89. 56 


83, 53 


AF084051'* 


87, 49 


92, 62 


X9254r^ 


96. 55 


90,59 


X92540-' 


97.61 


. 89. 57 


X92537-^ 


97, 57 


90.61 


X9253S-* 


97.61 


92.61 


X92536-' 


91,61 


94.63 


X92539-' 


97,61 


90.65 


AF304074=' 


97.61 


86. 53 


AF304069-^ 


92. 59 


83.55 


Y0S313^ 


92, 53 


95. 66 




93.63 


97. 66 


AJ245725"' 


90. 59 


37.61 


NC OOISOS^* 


90. 59 


90.63 


AJ2'i5T23'^ 


90. 59 


36. 57 


NC^OOI'^'SS*' 


91.61 


73. 51 


Z50106" 


39. 56 


' 35.56 


Z50090" 


90, 59 


37. 54 




97. 57 


33. 54 


Z50107" 


97.57 


35, 55 


U0642«;^' 


89. 55 


35.53 


Y0S8i:-'' 


33. 54 


30. 57 
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140 vicvic 

141 cam.bac 

142 arc. for 

143 arc.gaz 

144 cum.jub 

145 zaLcal 

146 odo.ros 

147 pho.vit 

148 pho.fascia 

149 pho.gro 

150 cys.cri 

151 hyd.icp 

152 lep.wed 

153 mir.leo 

154 eri.bar 

155 mon^ch 

156 hela.mai 

157 sd.thi 
.158 aiLfuI 

159 fcl 

160 can 

161 tal 

162 glxsab 

163 gIa.vol 

164 hyl.pha 

165 p«t.set 

166 bel.pea 

167 pte.mom 
163 g3la.dcmi 

169 pero.pot 

170 gala.mat 

171 gala.moh 

172 oto.gar 

173 lor.ur 

174 nyccou 

175 mus 

176 gorr 

177 homo 
173 dug,dug 
179 cJc.max 

130 afr.con 

131 pavo.mut 

132 tra.bly 

133 tra.sat 

134 tra.cob 

135 tra.lcm 
ISO arg.arg 
LS7 cjt.wal 



Vicugna vic^jgna 
Camclus bactrianus 
A rctocsphalus forstcri 
Arctocephalus ga^eila 
EumctQpics jubatus 
Zalophus caiifomianus 
Odobenus rosmarus 
Phoca vituUna 
Phacafcsciata 
Phaca groeniandica 
Cysiophora cristaia 
Hydrurga Uptonyx 
Lepianychotes weddelli 
Mirounga ieonina 
Erignathus barbatus 
Monachus schauinslandi 
HelarczQs malayanus' 
Selenarctos chibetanas* 
Ailurus Julgen's 
Felts eatus 
Canis famiiiaris 
Talpa europaea 
Claucomys sabrinus 
Glaucomys volans 
Hylopetes phayrsi * 
Petino/nys setosits * 
Belomys pearsonii * 
Pteromys momonga * 
Galagoides demidoff 
Perodicticus potto 
Calago marschiei 
Galago maholi 
Otolemur gamettii 
Loris tardigradus* 
Nycticebus coucang"* 
Mus musculus 
Gorilla gorilla 
Homo sapiens sapiens 
Dugong dugong* 
EUphas maximus* 
Afropa-^o congcnsis 
Pa^O rrtuticus ' 
Tragoparf bfythii* 
Trai;opa/t satyra * 
Tragnpan cabod 

TragOpa/f tcrnnxinckit ' 
ArgusianiiS argxts 
Currcus waKichi * 



U06430^* 


89. 55 


85,53 


U06427^* 


94. 53 


86. 53 


XS2293^* 


97. 60 


87. 64 




94. 53 


87.64 




97. 57 


86, 57 




39. 55 


86. 57 




91.61 


31,52 




90, 53 


87. 64 




93, 63 


95. 66 




92, 59 


90.61 




89, 56 


87.64 




89, 55 


82, 54 


X72005 


98. 63 


91. 66 


XS2298 


89 55 


82, 59 


XS2293 


89. 56 


87, 63 


X/22Q9 


91 61 


87, 60 


UlS899 


84. 54 


90, 63 


AB020910 


89 57 


87, 64 


X949I9 


93, 55 


87.64 


NC_001700*' 




90. 63 


NC^OOIOOS*^" 


Jfu, JO 


84, 54 


NC_00239l''^ 




92* 57 


AF01I738^ 


OA 


8*7 54 


AB030261" 


90, jy 




AB030259^^ 


0 1 ^ I 


81 50 


AB030260'** 


91, Ol 




AB03Q262*^ 


91, Ol 


5?7 64 


AB030253^^ 


9 /, 01 


90, 63 


AF271411'* 


97. 53 


87 fi4 


AF271413'^ 


97, 60 


0 f , 0 J 


^5271409"* 


97. 60 


V'J. 0 I 


AP271410'* 


97, 57 


93, 00 


AF271412'* 


92, 53 




U53531*' 


97,60 


93. 59 


US3530'^ 


97. 60 


95. 66 


NC^00I569^* 


97, 60 


36. 59 


NC*001645'*' 


89.57 


SO. 53 




96. 55 


84.64 


007564^' 


97. 60 


39. 59 


AB002412*= 


97,60 


76. 57 


AF013760" 


97, 53 


8/, 63 


AF0I3763" 


97, 57 


37.63 


AF200722'* 


39. 55 


35, 57 


AF229S37'' 


39. 55 


36,61 


AF200723'' 


39, 55 


S6. 61 


afozsso:'* 


39.55 


31. 56 


AF0I376I'* 


39. 55 


57.63 


Aro:3792'' 


33. 54 


85. 57 
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188 


croxro 


Crossoptilon crossapdhn* 


189 


sym.rcc 


Syrmaticus reevesi* 


190 


bimaho 


Bambusicola tharacica * 


191 


fra.fni 


Francolinus francoVmus 


192 


ith.cru 


ithaginis cruentus* 


193 


ancpar 


Anthropoidcs pamdlsca 


194 


ant.vir 


A/tthropoidas virgo 


195 


gni.anc.an 


Cms cntigone aniigone 


196 


gru.ant.gi 


Cms cnti^one giliae 


197 


gru.any.sh 


Cms antiacne shcrpei 


198 


gru,lcu 


Cms leucogeranus * 


199 


gru.can.pr 


Cms canadensis pratensis 


200 


gru.can.ro 


Cms canadensis rowani 


201 


gru.can.ta 


Cms canadensis tabida 


202 


gru.can.ca 


Cms canadensis canadensis 


203 


gru.anie 


Cms amerzcana 


204 


gni.gTu 


Gmsgms 


205 


gru,mon 


Cms manacha * 


206 


gru.nig 


Cms nigricollis • 


207 


gru.jap 


Cms Japonensis 


208 


cic.boy 


Ciconia boyciana* 


209 


rhcame 


Rhea americana 


210 


ancalb 


Antkracoceros albirostris* 


211 


fal.fam 


Falco femoralis 


212 


faLver 


Falco verpertinus 


213 


fal.par 


Falco peregrinus* 


214 


fal,spa 


Falco sparverius . 


215 


ayt-ame 


Aythya americana 


216 


smi^ha 


Smiikomis skarpei 


217 


vidxha 


Vidua chalybeaia 


218 


chry.pic 


Chrysemys picza 


219 


cmy.orb.ku 


Emys orbicularis 


220 


che.mud 


Chelania mydas ' 


221 


cum.cgr 


Eumeces egregius 



AF02S794 


89 55 


85, 57 


afozssoi" 


SO ^5 


85, 57 


AF028790" 


OV/, 


94. 64 


AF013762" 




86. 61 


AF06SI93" 




35, 57 


U27557" 




82, 58 


U27545^* 






U1I060" 


VU, J 3 


R7 6"^ 


U 11064^^ 


90, JO 


0 / , O J 


uno6i" 


90, JO 


0 /, Oj 


U27549'^ 


90, 53 




U27553" 


97, 60 


0"? HI 


U27552" 


97, 60 


57, oi 


U2755l^* 


98,63 




U27554" 


97, 61 


87, oi 


U27553" 


90, 53 


87, OJ 


U27546'* 


89, 54 


o7, oi 


U27548^* 


90, 58 


57, OJ 


U27547^* 


90, 58 


8 /, OJ 


U27550^* 


81, 54 


57, OJ 


NCJ02196^' 


94, 58 


/9, 60 


AF090339^' 


93, 63 


79, 60 


U89190*' 


97.61 


86, 59 


U83jI0*' 


97,61 


86, 60 


U83311*' 


97,61 


85, 57 


U83307*' 


97.61 


84, 52 


U83306^' 


92. 59 


80,51 


NCJ00877^- 


93, 63 


94, 62 


NCI000879" 


97. 5S 


90, 61 


KC_000830^' 


97, 60 


87, 64 


NC_002073*' 


S9, 56 


36, 57 


Aji3l425** 


90. 59 


94. 63 


ABO 1210^'^* 


90. 53 


94,63 


ABO 1 6606''^ 


86. 55 


73.51 
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Tables 2. Multiple sequence 



alignment of 4 7: b? fregnen:: 



mitochondrial 



cycochrame b gene ci 



221 ani.nal species 



P aiMSH • mcb 3 9 3' r ACCATO AGC ACAAATATCA7TC . G 



aep 

add 
crv" 
hi? 
ale 
sig 
bea 
dam 
con 
amm 
pse 
cap 
hem 
cap 
ru? 
ru? 
nem 
bud 
pan 
cvi 
ovi 
cap. 
cvi. 
ere . 
cap. 
cep. 
bis . 
bos . 
bos , 
bub . 
buba 
era , 
tra . 
kcb . 
kcb . 
red. 
red- 
neo . 
p^l. 
ga- . 
ou r . 
ar. - « 
aai . 
mai . 
rap . 
gac . 
an" - 
hyd . 
mur. . 
ale. 
c-^ r - 



.me I 
, cr-e 
. na3 
.dam 
. equ 
bus 
, lie 
. hun 
. lun 
. cau 
.Isr 
. nay 
. ibe 
. j em 
,fal 
,pyr 
.rup 
. cau 

. cajc. ca:< 
, bed 
. arr.m 
.vie 
.cri 



dor 

ma:c 

ben 

gru 

era 

mi n 

L.bub 

ang 

aur 

ell 

meg 

aru 

mo 3 
cap 
dam 
ou r 
ce r 
"at 
y.ir 
me I 

in- 
m u r. 



rGCCATGACCACA-A.^rATCATTCTGAGCAGCAACAGTCArTAC^TCTCC'- 

TTCCCTGAGGACAA-^.TATCArT .TGAGG -^^^ 

TGCCATGAGGAC-=u2u=.rArCATT~GAGGAGC.=u:.CACTCATCACCA.AC^j^ 



rcAGCAjk 6.: 

rCAGCA.A io 
CACTAACCTTCTCTCAGCAA -5 0 



TACCATGAGGAC^nTATCATT . .^r^^^^^^^^^ . ^•'^ir;::;;V;:-T-^r-r-"-^.— ^ 
TACCATGAGGACVV^Ar ArCATTCTG AGG AGCAACAGTCATCAGCA^CGT^C^ . 0 

rGCCATCAGGAC^:^ATArCArTCTGAGGGGCAACAGTCATCACC^^^^ -0 

TGCCATGAGG ACAAATATCArTCTGAGGGGC^CAGTCATCACC^TC . CC . u . -AG^-.-^ o 3 

TGCCArGAGGAC.^AAr ATCA~CrGAGGAGCAACAGTCATCACC:^CCTCCTCTC^^ ^ 0 

TGCCATGAGGAC:kAAr ArCATTCTGAGGAGCAACAGTCATCACT.^ACCr C ^ - 

Tlc^ATGAGGACX^.-Ara:.-C-GAGGGGC=^C.GTC^-C.A^^ 

TAC»?GAGGACAGArAraXT-CTGAGGGGC^CAGTCA-CACCAACC..C^ =^ 

tACCATGAC-GAC.«ArArCArTCrGAGGGGCV^CAGTCArCACC.^.C.^ oO 

C\GATATC\TTCTGAGGAGCAACAGTrArrACCV.TC - C . w^Gw-^-- = 0 

;AcS;GAS2o.?ATAXCAt^CTGGGGAGC.^^^^ 

TACCArGAGGAa:VGArArC^rrCTGAGGGGC^.a^G-TA3CC^Tw^^^ - 
TSCCA-^SAGGACAAATATCATTrTGAGGAGCAA-CAGTCATTACCAAC^TCv. . -T^AGw,.-^ o 0 

TACCATGAGGAC.AAArATCArTCTGAGGAGa.ACAGrTATrACCAAC.^^ =0 
--nCOTGAGGACAAA.TArC\tTCTGAGGAGC.iACAGCTArTACCA«C-.C>-^ »0 
' TACC:ATGAGGACAAArAr=ArTCTGAGGGGCTACAGrCATrACTAACC.C^.C^ " 
TlCCATGAGGAG^^rATCATTCTGAGGAGCTACAGTCATCACTAAC j.>.C . ^Tw.Gv_-v^ e 3 

TJSTGAGGAO;:^rArCA^^^^^^ 

TCCa^TGAGGGC.AAATATCATTCTGAGGAGCCACAGTCA™CAAC^^^. =0 
TCCC^TGAGGAC.:^rATCArTCTGAGGACCC.^CAGTCATrACC^CCTC^^TCAG^ =0 

TACCATGAGGAO^AATATCATTTT GAGGAGC.^:^C.^G-CATT^wCAACCT^C^^^^ 
rACGA-^GAGGACA-^.TATCArT-TGAGGGGC^CAGTCATrAuC.^^— '■<=•. -A.C-GC.-v^ a J 
;J§^^TcSGASkArATC:.-TTGAGGAGG.:.AC:.GTTATr^^^ 
tGcS;SGGAC.:^rArG.ATTCTGAGGAGG.:^CAGrCATC^^^ 

TGCCATGAGGACAAATATCArrCTGAGGCCCAACAG -^^-^;:tf?;::i;X^~:.^rcc^ so 
TGCC^TCAGCACiA.:vrArCATTC-GAGGAGC.VvCGGrCATCAO^C^ ---GC.-,^ 

TACCATGAGGACAAATATC^T ' ' '" ' ^ 



•ACCATGAGGACAAATATC-\r:rrGAGG AGCAAC^GTCA . -^l^ 
ACCATGACGACAAATArCGTTCTGAGGAGCAACACTCATCAC-A^-^j.^ 



TATCAGCAA SO 

•aC-A-^AGG ACAAATAr CGTTCTG AGG AGCJnACAU - - "k- CAGv..-.^ o 0 

■ACC^^bS^^^ ! 
TACCATGACGAC.:^TATCC— CTGAGGAGCAACACTTATCAC^^ . v^^^^^ ^ 

TGCCATGGGGAC.^TATCCTrGTGAGGAGCAACAG3TCAC^^^ 

rGCCATGGGGAC.:^TATCCTTCTGACGAGG.^C^GTGA .C^^--A ^ 
TACCATGAGGAC.^TArCCTTCTGAGaACCAACAGTC ATCACGAACC^^ 0 

TACCATGAGGACAAATATCTTTGTGACGCG^ j 

CAGCAA 



TGACGCGC.^CA 
TACCATGAGGACWiTATGCTTTT 
TACCATGAGGACA.3u\TArG"T 
TACCATGAGGACAAATATtTT': 

TACCATGCGCAC.^^AATATGC 



TGAGGAGC.=iACAO~ATGACGAAT: 

lGGAGG.AA GAvj - — - -A . «. 

TATGACTAAC: 
TAA*: 

ga: 




rCCTTTCAGCAA -^O 
rCCTGTCAGCAA ^0 
rCTCTCAGCAA -SO 



, —AACTGCTGTCAGC.^ -5 0 

TACCATGACGAC/^ATA.G . .... ..^^ . * ^I^? I-??::-^;,. AGGAA -50 

\^C"ATGACGACAAATATGATrGTGA32^G>^^ ^-^^ 

•A':r:ATGAGGACAr^ATA7':A~~GAGGAGv':AAGACTGATTA ~'^^-^^;;j:^lZ2"r2A 0 
•ACCATGACGAGAGATATtA 7TGTGA0GGG TAA -IltiZtr-ZlI^-^-^AGC^ 



TACGATGAGGAC.-AATArGATTGTGAGGAGGAAGAGTGATTAGGAA 
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cer . cl a . 


xan 


cer . ela . 


can 


cer .nip . 


cent 


cer .nip . 


yes 


cer . nip . 


ker 


cer -nip . 


pul 


cer .nip. 


nip 


cer . ela . 


SCO ; 


cer - dam 




ran- tar 




mos . f us 




mos . leu 




mos . chr 




mos . ber 




mos . mos 




tra . jav 




crag. nap 




bala . acu 




bala . bon 




bala.bor 




bala.edi 




esch.rob 




bala .mus 




mega - nov 




bala.phy 




cap . mar 




ceph . com 




ceph, euw 




lace. obi 




ceph.bea 




ceph . hec 




lace . aus 




lacs . cru 




lace.obs 




lisso .bcr 


lisso .per 


clo.mac 




glo . mel 




fere. act 




pepo . ele 




cram.gri 




pse . era 




1 age . acu 




orci .bre 




crca . bre 




del . cap 




del . tro 




del .del 




s ren . cly 




sren . coe 




"ur . adu 




seen. fro 




saus . chi 




sten. Ion 




Curs . tru 




lace .alb 




sten - bre 









TACCATGAGGACAAATATCATTCTGAGCAGCAACCGTCATTACCAACCTTCrCTCACCAA 6 0 
TACCATGAGGACAAATATCATTCTGACGAGCAACAGTCATTACCAACCTTCTCTCAGCAA 6 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATTACCAACCTCCTCTCAGCAA 6 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACACTCATTACCAACCTCCTCTCAGCAA 6 0 
TACCATGAGGACAAATATCATTCTGAGCAGCAACAGTCATTACCAACCrTCTCTCAGCAA 6 0 
TACCATGAGGACAAATArCArrCTGAGGAGCAACAGTCATTACCAACCTTCTCTCAGCAA 6 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATTACCAACCTCCTCTCAGCAA € 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTTCTCTCAGCAA 6 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTTATTACCAATCTTCTCTCAGCAA 6 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTTATCACAAACCTCCTCTCAGCAA 6 0 
TACCTTGAGGACAAATATCTTTCTGAGGAGCGACAGTTATTACCAATCTTCTCTCAGCAA € 0 
TACCTTGAGGACAAATATCTrrCTGAGGAGCAACAGTTATTACCAATCTTCTCTCAGCAA 6 0 
TACCTTGAGGACAAATATCTTTCTGAGGAGCAACAGTTATTACCAATCTTCTCTCAGCAA 6 Q 
TACCTTGAGGACAAATATCTTTCTGAGGAGCAACAGTTATTACCAATCTTCTCTCAGCAA 6 0 
TACCTTGAGGACAAATATCTTTCTGAGGAGCAACAGTCATCACrAACCTTCTCTCAG^^ 6 0 
TACCCTGAGGACAGATATCTTTCTGAGGAGCCACAGTCATCACCAACCTC TTAT CAGCXA 6 0 
TACCCTGAGGGCAAATATCTTTTTGAGGAGCTACAGTCATGACTAACCTTCTTTCAGC^ 6 0 
TACCCTGAGGACAAATATCATTTTGAGGTGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGGACAAATATCATTTTGAGGCGCAACCGTCATCACCAACCTCCTATCAGCAA S 0 
TACCCTGAGGACAAATATCATTTTGAGGCGCAACCGTCATCACO^ACCTCTTATCAGC^ S 0 
TACCCTGAGGACAAATATCATTTTGAGGCGCAACCGTCATCACCAACCTCTTATCA^ S 0 

TACCCTGAGGACAAATATCATTCTGAGGCGCAACCGTTATCACCAACCTCCTATCAGCAA 6 0 
TGCCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTTCTATCAGCAA 6 0 
TGCCCTGAGGACAAATATCATTCTGAGGCGCAACTGTAATCACTAACCTCCTATCAGC^ 6 0 
TGCCCTGAGGACAGATATCATTCTGAGGCGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGGGGACAGATATCATTTTGAGGTGCAACAGTCATCACCAACCTCC^^ € 0 

TACCCTGGGGACAGATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCATTCTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA € 0 
TACCCTGAGGACAAATATCATTTTGAGGCGCAACAGTCATCACCAACCTCCTATCAGC^ € 0 
TACCCTGAGGACAAATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGC^ 6 0 
TACCCTGAGGACAGATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGC^ € 0 
TACCCTGAGGACAGATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA 5 0 
TACCCTGAGGACAGATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA 0 0 
TACCCTGAGGGCAGATATCATTTTGAGGTGCA.ACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCArrTTGAGGTGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCATTCTGAGGCGCAACCGTCATCACCAATCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCA.TTCTGAGGCGCAACCGTCATCACCAATCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCATTCTGAGGCGCAACCGTCATCACCAATCTCCTATCAGCAA € 0 
TACCCTGAGGACAGATATCArrCTGAGGCGCAACCGTCATCACCAATCTCCTATCAGCAA 6 0 
TACCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAATCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCATTCTGAGGCGCAACCGTCATCACCAATCTTCTATCAGCAA € 0 
TACCATGAGGACAAATATCATTCTGAGGCGCAACCGTTATCACCAATCTCCTATCAGCAA € 0 
TACCCTGAGGACAGATATCTTTCTGAGGCGCAACCGTCATTACTAATCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCCTTCTG AGGTGCAACCGTCATCACCAATCTCCTATCAGCAA 6 0 
TGCCCTGGGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTeTTATCAGCAA 6 0 
TGCCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTCTTATCAGCAA 6 0 
TGCCCTGAGG ACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTCTTATCAGCAA 6 0 
TGCCCTGAGGACAAATATCATTCTG AGGCGCA=vCCGTCATCACCAACCTCCTATCAGCAA € 0 
TGCCCTGAGGACAAATATCATTCTGAGGCGCAACCCTCATCACCAACCTCTTATCAGCAA 6 0 
TGCCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTCTTATCAGCAA 6 0 
TGCCCTGACCACAAATATCATTCrG AGGCGCAACCG7CATCACCAACCTCTTATCAGCAA 6 0 
TGCCCTGAGGACAAATATCATTCTGAGGCGCAACCGTTATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGG ACAAATATCATTCTGAGGTGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TGCCCTCACGAC AAATATCATTCTGACGCGCAACCGTCATCACCAACCTCTTATC AGCAA 6 0 
TACCCTGAGGACAAATATCATTCTGACGCGCAACCGTCATCACTAATCTCCTATCAGCAA 6 0 
TACCCTGAGGACAAATATCATTCTCAGGTGCAACCGTCATT ACCAACCTCCTGTCACCAA 6 0 
TACCCTCAGCACAAATATCATT CTCAGGCGCAACC3TCATT ACCAATCTCCTATCAGCAA 6« 
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del- leu 
mono . mon 
plac.gan 
plar .min 
kogi . bre 
kogi .Sim 
phys . can 
lipo . vex 
phoc . sin 
bera , bai 
ziph.car 
meso . eur 
meso . bid 
meso .den 
hype . amp 
tneso . per 
ponc.bla 
hex. lib 
hipp .am? 
die. sum 
rhin.scn 
cera 
equu 

baby.bab 
phac.af r 
sus .bar 
sus .scr.ewb3 
lama.gia 
lama.gua 
vie. vie 
cacTi. bac 
arc . for 
arc .ga: 
eum . j ub 
sal . cal 
odo . ros 
pho . fasciaca 
pho . gro 
phd . vie 
cys . cri 
hyd . lep 
lep . wed 
mi r . leo 
eri bar 
moa . sch 
he la. ma 1 
sel . Chi 
ail . ful 

ca.n 
Gai 

gla . sab 
g La . vo I 
h/I . pha 
pe c . c 
1 . p*zj. 
pc- . mem 
g.i La . d-rm i. 



TACCCTGAGGACAAATATCAtTCTGAGGCGCAACCGTCATTACCAATCTCCTATCAGCAA 
TACCCTGAGGACAAATATCATTCTGACGTGCAACCGTCATCACCAACC TCCT ArCAGCAA 
TACCCTGAGOACAAATArCATTCTGAGGTGCAACCGTCATCACCAAC CTTTT ATCAGCAA 
TACCCTGAGGACAAATATCATTCTGAGGTGCAACCGTCATCACCAACL i I' 1 TATCAGC-\A 
TACCCTGAGGCCAAATATCATTCTGAGGAGCAACCGTCATCACCAACCTTATATCCGCAA 
TGCCCrGAGGCCAAATATCArrCTGAGGAGCAACCGTCATCACAAACCTTATATCCGCAA 

TGCCCTGAGGACAAATATCA'- 



■J^-rGACCCGCAACCGTTATCACAAACCTTCrATCAGCAA 
'GAGGACAAATATCATTTTCACGCGCAACCGTCATCACT.AATCTTCr.^LTCACC^ 



TACCC 

TGCCCTGGGGACAAATATCATTTTGAGGTGCTACCGTCATCACAAACCTCTTArCAGCAA 

TGCCTTGAGGGCA.^rATCATTCTGAGGTGC-2tACCGTCATCACaVACCTCCTATCCGCTA 

TACCTTGAGGACAAATATCATTCTGAGGTGC2u\CCGTCATCACAAACCTCTTATCCGCTA 

TTCCCTGAGGACAAATATCATTCTGAGGCGCAACCGTTATTACCAACCTCCTATCCGCC^ 

TACCCTGAGGACAAATATC3LTTCTGAGGCGCAACTGTTATTACTAACCTCCrATCCGCTA 

TACCATGAGGACAAATATCCTrCTGAGGTGCAACTGTCATTACCAATCTTCTAr^ 

TACCCTGAGGAGAAAtATCArrCTgAGGCGCAACCGTCATCACCAATC TCCT ATCCGCCA 

TACCTTGAGGACAAATATCArrCTGAGGCGCA.A.CTGTCATTACTAATCl'TTTATCr 

TACCCTGAGGACAAATGTCArrCTGAGGTGCCACTGTCATCACTAACCTCCTATCAGCGA 

TACCATGAGGACAAATATCATTCTGAGGC<}CAAC^GTCAXCACCV.CTr 

TGCCATGAGGACAAATGTC^TTCTGAGGGGCAAOJLGTCATTACCAACTrACTGTCAGCT^ 

TACC^TGAGGTCAAATATCCrrCTGAGGAGCCACAGTTArCACAA^ 
TACC^TGAGGTCAAATATCCTTCTGAGGGGCTACAGTaATTACAAATCTC 

TACCATGAGGACAAATATGCTT^^ 

taccttgaggacaaatatcarrrrgaggagctaccgtcartacaaacctagtatca^ 
tgccctSggaca^^ 

tgccctgagcacaaatatc.\ttctgaggagctacggtcatcacaaatctactatcagcta 
.tcccatgaggacaaataraattttgaggggc^lacagtaattacaaatctacrctcggcaa 
tcccatgaggccaaatatcattttgaggggcaacagtaattacaaaccrracrctcggc^ 

tcccatgaggacagatatcattctggggagcaacagtaattaccaacctactctcagc^^ 
ttccatgaggacaaatatcattctgaggagcgaccg'tca'rt.accaac-gtcctatcagcag 

ttccatgaggacagatatcatt 



ITGAGGAGCAACCGTCATTACCAACCTCCTGTCAGCAA 



TTCCGTGAGGACAAATATCATTCTGAGGAGCV.CCGTCATTACCAACCTCCTATCAGCTA 
TTCCATGAGGACAAATATCATTTTGAGGAGCAACCGTCATTAC-CAACCTCCTATC^GC^kG 
TACCATGAGGACAAATATCCTTCTGAGGAGCAACCGTCATCACCAACCTTCTGTCAGCAA 
TACCATGAGqACAAATATCArrCTGAGGAGCAACAGTC^TCACTAATCTACTATCAGCAA 
TACCATGAGGGCAAArGTaATTCTGAGGAGC^^CACTTATCACTAATCTACrATCAGCAA 
TACCATGAGGACAAAT.J\TCATTTTGAGGAGCAACAGTCArCACCAArCTACTArCAGCAA 
rACCGTGAGGAeAAATArCATTTTGAGGAGCGACAGTCATCACCAACCTACTATCAGCA^ 
TGCCATGAGGACAAATATCATTTTGAGGAGC-au\CCG— ATTACCAACTT 
TACCATGAGGACAAATATCAXTCTGAGGAGCAACCGTCATTACCAAC * ^ ACTATCAGCAA 
TGCCATGAGGACAAATATCATTTTGAGGAGCA.^CCGTCATTACC.^CCTACTATCAGCAG 
TACCATGAGGGCAAATATCATTTTGAGCAGC2u=.CCGrrATCACCAACCTACTATCAGC;^ 
TACCATGAGGACAAATATCCrrCTGAGGGGCGA.CCCTCATCACC.^ACG ..2,C . ATCACCAA 
TACCCTGACGCCAAATGTCCTTCTGAGGAGCAACTGTCA™ ACC.^r GTC . T ATCAGCCA 
TACCCTGAGGCCAAATATCCTTTTGAGGACCGACTGTCATTACCAACGTCCTATCAGCCA 
TGCCCTCAGGACAGATATCATTCTGACGACCAACGGTTATCACCAACCrACTATCAGCGA 
TACCATGAGGCCAAATGTCCTTCTGAGGAGC.AACCGTAATCACTAACGTCCTG^CAGCAA 

TACCATGACCACAAATATCATTTTCAGCAGC.^^ACTGT.^kATCACT.^ATG . .CTGTCTGCCA 
TACCATGGGGTCAAATATCCTTTTGACGTGCAACGGTAATTACAAATT-rACTGTCAGCwA 



AGC ACCTA ZTGTTAT'Z; 



TACCCTGACGACAAATATCTTTCTCAGCAGCCA rrrCTTATCACCA^CCT' 
TACGCTGAGGACAAATAT-: 
7ACCATGAGGACAAATATC 
rACCATGAGGACAAATA 



rrcrcAGCTA 

•CTGTCAGCTA 




TACCATGAGGACAArXTATC 



'GCATGACGCCAAATA 
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pero -pot 
gala .mac 
gala .moh 
oco.gar 
lor. tar 
nyc . cou 
mus 
corr 
he mo 
dug . dug 
ele .max 
af r.cca 
pavo .ctiut 
tra .faly 
tra. sat 
era. cob 
era. tem 
arg, arg 
cau- wal 
cro, cro 
sym. rea 
bam.tho 
fra.fra 

anc .par 
anc.vir 
gru.anc". arte 
gru.ant.gil 
cru . anc - sha 
gru. lea 
gzni, can-pra 
gru . can . row 
gru.can. cajs 
gru. can. can 
gru . ame 
gru . gr'j. 
gru .tr.ca 
gru. nig 
gru. jap 
cic.boy 
The . ame 
ant; . alb 
fal, farn 
fal.ver 
fal .per 
ifal . spa 
ayC . ame 
smi . sha 

chry .pic 
"-my . orb . Kur 
Che . mud 
eum . egr 



TCCCATGAGGACAAATATCAT7CTGAGGT;iK.uACAU ^^^^ , 

TCCCAtGAGGACAAATArCATTCTGAGGCGCrACCGTAATCACAAATCTCCTC ^ ---^^ 
TTCCGTGAGGACAAATATCAr^CTGAGGCGCTACCGTAATCACTAACCTCCTCTCAG^^ 
TCCCATGAGGACAAArGTCATTCTGACGCGCAACCGTAATTACAAATCTCCTCTCAGCAA 
TCCCATGAGGACAAATATCArrCTCAGGAGCCACAGTAATTACCAACCTACTATCAGCAA 
TCCCATGAGGACAAATATCArrCTGACGTGCCACCGTCATCACTAACCTACTATCGGCA^ 
TTCCATGAGGACAAATArCA-CTGAGGTGCCACAGTTATTACAAACCTCCTA^^^ 
TCCCATGAGGCCAAATATCCTrCTGAGGAGCCACAGT.VvTCACVw3.CTTG^ w^ov.^-^ 
T-CCGTGAGGCCAAATATCATTCTCAGGGGCC:VCAGTAATTACAAACTTACTArCCGCCA 
TCCCATGAGGACAAATATCATTCTGAGGAGCAACCGTTArTACTAACCTCCTGTCAGCTA 
TTCCATGAGGACAAATATCATTCTGACGGGCAACCG-^TTACTAACCTCrTCTCAGCAA 
TCCCATGAGGCCAAATATCATTCTGAGGGGCAACTGTCATCACAAACCTATACTCAGCAA 
TCCCATGAGGTCAAArGTCnTTCTGAGGGGCAACTGrrArCACAAATCTATTCTC^^ 
T^CCATGAGGACAAATATCArrrrGAGGGGCTACCGTCATCACAAACTTATTCTCA^ 
TCCCATGAGGACAAATArCArTrrGAGGGGCTACCGTCATTACAAATTTATTCTCAG^ 
TCCCATGAGGACAAATATC^rrTTGAGGAGCTACCGTCATCACAAATTTATTTTCAGCAA 
TCCCATGAGGACA.\ATATC\TrrTGAGGGGCTACCGTCArCACAAATTrAi ^ CTGAGCAA 
TCCCATGAGGACAAATArC^rTTreAGGAGCTACCGTCArCACAAACCTATTCT^^ 
TTCCATGGGGACAAATATCArTTrGAGGGGCTACTGTCArCACAAATCTATTCTCAGCAA 

TCCCA'^GAGGACAAATATCATTTrGAGGGGGTACCGTCArCACA.V^TC^^ 
TCCCA-^GAGGACAAATArCArTrTGAGGC^SCAACCGTCArCAC.^ 



TCCCATGAGGCCAA-^TArCArrCTGAGGC 

TACCArGAGGACAAATATCArrCTGAGGAGCCACTGTAArCACAAACCTACTCTCAGw^ 

TACCATGAGGACAAAXGTeArrTTGAGC-GGCTACAGTCATCACCAATCTC^ 

TACCATGGGGACAAATGTCArrrrGAGGGGCTACAGTTAT^^^^ 

TACCATGAGGACAAATATCArTCrGAGGGGCTACAGTCATCACCAATCTC^^C.^^^ 

TACCATGAGGACAAATArCArrrrGAGGC^CTACAGTCATCACCAATC^ 

TACCATCAGGACAAATAT C\rTrrGAGGGGCTACAGTCATCACCAATCT^ . . C x --^C^);^ 

'^ACCATGAGGACAAATArCATrrrGAGGGGCTACAGTCATG.ACCAAT 

^GCCATCAGGAaAAATATeATTCTGAGGGGCTACAGTCArTACCAACC^ 

TGCCATGAGGACAAATATCArrCTGAGGGGCTACAGTCATTACCAACCT 

TACCATGAGGACAAATATG^^rrCTGAGGGGCTACAGTCATTACaAACCrm 

TACCATGGGGACAAATATCATTCTGAGGGGCTACAGTCATTACCAACC..^ 

TACCATGAGGACAAATArC.ATTTrGAGGGGCTACAGTT.ATCACC^ 

TACCATGGGGAC:VAArGTCArrTrGAGGGGCrACAGTTArC.ACCA^^ 

TACCATGAGGACAAATATC.^TrrTGAGGGGCTACAGTTATCACCAA.CTC^C^ 

TACCATGAGGACAAATATCATTTTGAGGGGCTACAGTTATCACC.AACGT^^^^^^-^ 

TACCATGGGGACAAATATCCrrrTGAGGGGCTACAGTTATCACC.^rCrC^ 

TGCCATGAGGACAGATATCATTCTGAGGGGCTACAGTCAT CACCAAC^ . C^^^ j:;: _^;V 

TACCATCAGGACAAATATCArrCTGAGGAGCTACAG-TATTACCAACCTA^ 

TACCATGAGGGCAAATATCATTCTGAGGCGCCACCCTCATCACCAAC'..^^^--G^ 

TACCCTGAGGACAAATATCATTCTGAGGGGCTACAGJTATC^^ 

TACCCTCAGGACAAATATC.^.TTCTGAGGAGCCACAGTCATTAC 



TACCCTCAGGACAAATGTCATTCTGAGGAGCCACAGTCA~AC 
XACCATGAGGACAAATATCATTCTGAGCGGCCACCGTGATCAC 
TCCCATGAGGCCAAATATCATTCTGACGTCCTAC.SiG 
rGCCATGAGGACAAATATCATTCTC;AGGAGCCACAGTA.:^TCA- 

TACCATGGGCCCAAA 
rACCATGAGGCCAAATATCGT 



:.AACC 



TACCATGAGCACAAATATCAT 




TCCCATGGGGACAGATATCCr: 



CGTTA-: 

rTGAGGGGCCACCGrGA: 

:tgacgcgcaa rcGTAA: 



:aaa::' 



TTCrCAGCAA 
TTCTCAGCCC 
TTCTCAGCTA 



:CTCTCAGCCA 

:tctcagcgg 



'ACrCTGAGCGA 
■ATTATGAGCAA 



OT^ .Oct 

add , nas 



ICTAGTAGAA' 

•T-rCATATATTGCCACAAAC-rTGGTAGAA 
-rCCATATATCGGCACAGA'^-ZT'^G-: 



tg/xATCTgaggaggn'tt: 
—gagcaggatt' 
■gtgaggaggatt' 



rCAGTAGACAAAG 
rCGGTGGACAA.AG 



I 21 



wo 02/077278 



32 



PCT/INOl/00055 





• dam 






» vTV^VA 




die 


, bUIJ 






. Lie 




bea 








1 




ccr. 
amm 


, cau 




ps ^ 


. nay 




cap 






hsm 


. J rr.ii 




ca? 


^ a 1 

. 4-ai 




rup 


• ?y- 




rup 


. rup 




nem 


- cau 




bud 


. tax 


. ^ax 


pan 


L ^ ^ 
. noc 




ovi 


, amn 




cvi 


. vig 




cap 


.cri 




cvi 


.tncs 




ore 


. anie 




cep 


-dcr 




cap 


. max 




bis 


,bcr. 




bos 


. gru 




bcs 


. tra 




bub 


, rrin 




buba . bub 


tira 


, ai:g 




era 


, eur 




Jccb 
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nip. 




T-! r . 


1 1 . 


1 Z1 









TCCCATACATCGGCACAAATCTAGTCGAATGAATTTGAGGGCCATTCTCCGTAC^CAAAC 

TCCCATATATTGGCACAAACCTACTCGAATGAATCTGACGGGGArrCrCCGTAGAC^G 

TCCCATATATTGGCACAGACCTAGTAGAArGAATCTGAGGGGGATTCTCAGTAGACA^C 

TCCCATATATTGGCACAGACC-rAGTAGAATGAATCTCAGCAGGATTATCAGTACAC=uV.C 

TTCCATATATTGGTAC-\AACCTAGTCGAATGAATCTCAGGAGGCTTCrCACTACACX:VAG 

-^-CC^-ACA-GGGCAC^rCTAGTCGAArGGATCTGAGCGGGCTTCTCAGTAGAC^G 

^CCCATACATTGGCACTAACCTAGTCGAATGAATGTGAGGGGGATTCTCAGTAGACAAAG 

^-CCA^ACATTGGCACAGACCTGGTCGAATGAATCTGAGGGGGATTCTCACTAGACSJ^G 

T'"CCC^ATA'^GGCACAA.ArCTAGTGGAArGGATCTGAGGGGGArTCrCAGTAGAC:L3.GG 

TCCCATATATTGGCACAAACCTAGTCGAATGAATCTGAGGGGGArrCTCAGTAGACAAAG 

TTCCATATATCGGCACAAJ\CGTAGTCGA.\TGAATCTGAGGAGGATTCTCAGTAGACAAAG 

-r-CC^A-^AT^-^TGGC^CAAACCTAGTCGAATGAATCTGAGGAGGATTCTCAGTAGATAAAG 

TCCCATACATTGGCATAGACTTAGTCGAGTGAATCTGAGGGGGCTTCTCCGTAGACAAAG 

TCCCGTATATTGGCACAGAGTTAGTCGAATGAATCTGAGGAGGCTTCTCGGTAGACAAGG 

TCCCATATATTGGCACA.AACCTAGTCGAArGAATCTGAGGGGGAXT-CTCAGTAGAC^^ 

T^CC^'^ACA'^GGCACAAACCTAGTTGAGTGA^^TCTGAGGAGGA.TTCTCAGTAGACAAAG 

TCCCATACAlTGGCACAGACGTAGTCaAATGAArCTGAGGGGGArrCTCAGTAG 

TTCCArATATTGGCACAAACCTAGTCGAATGAAXCTGAGGGGGArTCTCAGTAGACA^ 

TTCCA-^ATA-ITGGCACAAACCTAGTCGAATGAATCTGAGGAGGACTC^ 
TCCCA-ATA-nrGGCACA-^ACTTAGTAGAATGAATCTGAGGAGGArTCTCCGTAGACAAAG 

TCCCATACATCGGCACA.^:^CCTAGTCGAArGAArCTGAGGAGGATTCTCCGTAGAC=^ 

TTCCATACATCGGTACAGACCTAGTCGAArGAATCTGAGGGGGGTTCTCAG-rAGAC-^;^^ 

TCCC.ATACA?TGGTACAAACTTAGTCGAATGAATCTGAGGAGGCTTTTCAG^^^ 

TCCCArACATCGGCAC:^ATCTAGTCGA.ATGAATCTGAGGCGGATrCTCAG^^^^ 

™CCATACATCGGCACAA.^.rTTAGTCGAArGGArTTGAGGTGGGTTCTCAG.AG^Cn^ 

TCCCA^ACATCGGeACAAACCTAGTTGAATGAATCTGAGGGGGGTTCrCAi3TAGACA^ 

TCCCATACATTGGCACAAACCTAGTTGAGTGAATTTGAGGGGC.ATTCTaAGTAGA^ 

TCCCArACATTGGTAC.^r-TCTGGTTGAATGAArTTGAGGGGGArTCTCA.GTAGAs^^^ 

TCCCA-ATATTGGaACC^ACCTAGTTGAATGAATCTGAGGAGGCrr^ 
TCCCTTATATTGGCACCAGCCTAGTCGAATGAATCTGAGGGGGCrrrrC^G.AG^C^ 

rrCCArACATTGGCACA.^CCTAGTCGAATGA.ArCTGAGGAGGArrTTCA^^^ 
Tc.-'- AT;:TATCGGCACA.AACCTAGTCG AATGAATCTGAGGAGGATTC O^G ..-.GAC-AAG 
TCCCArACATCGGCAC.^CCTAGTCGAATGAATGTGAGGAGGArrCTCAGTCGA^ 
TCCCArACATCGGCACAAPrCTAGTrGA:^TGAATCTGAGGAGGRrTCTC^Cw^^ 
TCCCArATATCGGCAa:^.A.ACCTAGTCG.^TGA.^TCTGAGGGGGTTTGTCAG^^^ 
TCCCATACATTGGTACA:^CCTAGTCGAATGAATCTGAGGGGGATTTTCAG^.;^G^^ 
TCCCArACATCGGCACAGACCTAGTAGAATGAATCTGAGGAGGATTCTCA^.^^G^^ 
TTCCATACArrGGTACAAACCTAGTCGAATGAATCTGAGGAGGG— CrC^v^^A^ 
TC-CA^ACATCGGTACAAACCTAGTAGAATCAATCTGAGGAGGGTTC . ^AO .AGA ^ AA^O 
TCCCATATATCGCCACAGACCTACTACAATGAATCTGAGGGGCTTTT-rCAGTACATAA^ 
TCCCATATATCGGCAC-^A-ACTTAGTrGAATGAATCTGAGGGGGCTTCrCAG^G^C^ 
TTCCGTACArTGCCAC.^-\.\CCTAGrAGAATGGATCTGAGGAGGATTrTCAo . ^Xt'lCCV^ 
TCCCATACATCGCCACA-ACCrAGTACAATGAATCTGAGCGGGATTG .GC^^ . AG.^ 



CGCATACATTGGTACTAACCrACTACAATCAAT 



JtGACCGCGATTCT CAGXAGACAAAC 



CATAGGTCGCTACAA-ATCTACTCGAATGAATCTGAGGTGGCTT 

CCATACATTGCTACTA^^T'TT.^CTTCAATCAATTTGACGCGGr^ 

CCATACATTGGCACP^VACCTAGTCGAATCGAT—GACGACGCT 
-Z-rATACATTGCCACAAACCT.AOTCGAATCGCTCTGACGACGGT 
-CATArA—GGCACAAAC'ZTAGTIGAATOGAT': .-ACGCGGCT 
GGATATATTGGGACAAAGTTAGTCGAATGGAr 



r-ATAGATTCGCACAAATTTACTGGAATGGATCTGAGGAGGC 

'T-ATACATTCCCACA.wVTCTACTC'^AATGGA^rTGAOGAGOC'rT 

^'TATA-rATT '^Gr:ACA^v-':":ACT'::'::AAT-GA . 
7':ATATATTr;GCACA/.A :-:tac;tt':;aa 
: r A' :a ttggt aca a a ttta- ;t 




rCAGTAGATAAAG 
\TAAAG 
TGAGTAGACAAAG 
--^AGTAGATAAAG 
TGAGTAGATAAAG 
TTAGTAGATAAAG 
TGACTACATAAAG 
TGAGTAGATAAAG 
7GAGTAGATAAAG 
,TAAAG 
TGAGTACATAAAG 
TAGACAAAG 
7A3A :AAA3 



120 

i:o 
i:q 

120 

i:c 

120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 

i:o 
i:o 
i:o 

120 
12 0 
120 
120 
120 
120 

i:o 
1 : 0 

120 

1 :'3 
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ran. car 
mos . f us 
mos . leu 
mos . chr 
mos . ber 
mcs . mos 
tra , j av 
crac . nap 
bala . acu 
bala . ben 
bala.bcr 
bala.edi , 
esch. rcb 
bala.mus 
mega . nov 
bala.phv 
cap .mar 
csph. com 
cspb. eut: 
lage.ocl 
ceph. hea 
c±ph. hec 
lace.aus 
lage.cru 
lace .cbs 
lisso -bor 
lisso.per 
clo . mac 
glo . mel 
fere.ar- 
pepo . ele 
grara.gri 
pse.cra 
lage.acu 
crci.brs 
crca.brs 
del. cap 
del . cro 
del .del 
seen. cly 
S35n. cce 
:iur . adu 
s-en. fro 
saus . Chi 
s-en. Ion. 
Curs . cru 
lac-, alb 

flu 
del . 1-2U 
JTO no . men 
pla-.gan 
p I a - . m i n 
keg L . 

i . 3 i *^ 
pny:: .-a- 
L :po . 
p^:o*r . -z ir. 



TTCCATACArTGCTACTAAT-GCTTCAATGAATTTGACGACCC^CT.^^^^^ 
TTCCATACATrGGtACTAAT— GrrGAATGAATTTGAGCACGC^C^^A.^^^^^ 
TTCCATACATTCGTACTAACGTGGTTGAATGAATT^GAGGAGG.^^^Au^-- 
TTCCrrACATTGGTACTAATGTGGTTGAATGAATCTCAGGACGCTT..C^^^^ 
TTCCCTACATTCGTACT.^CCTGGTrGAGTGAATt3GAGCACC;^ 

TCCCATACATTGGCACAGAC~GGTCGAA...^-.-^.v.-ow.^w.^^^^ 
TCCCCTATATCGGCXCCGA.ACTAGrTGAATGA.^TCTGAuw....^^--^^^C_...u^ 

TGCCATATArrGGTACTACCTT AGTCGAATGAArCTGACGTGCC ^^^^^^ 
TCCCATACATTGGTACCACr7TAaTTGA.ArGA.ArCTGACGTGw^^^_^^-wMw^ 

TCCCATACATrGGrACTACCCTAGTGGAATGGATCTGAGGCGG-TT.^..^^^^ 
TCCCATACATTGGTACTACCCTAGTCGAATGAATCTGGCGCG^^^C^-AGA-.-^^^ 

TCCCATACATTGGCACTACGCTAGTCGAATGGGTGTGAGGCGGTTTTT.^^^^ 

TCCC.ATACArrGGTACTACC"AGTCC-A.A-GA..TCTGAGGCGCT33^-TG^^^^ 

TCCA-'ACATTGG-ACTACCGrAGrCGAATGA.ATCTGGGGCGGTT-r i .C->, .AG^C~^.^G 

TCCCATACA'kGGTACCAGCG-AGTCGAATGA.ATCTGACGCCGTTrCTCTGr^^^^ 

— rra-A^AT--GGTACCACCr:AGTTGAArGAATCTC-GGGTGGCrrCTCCG..-^GAC~^G 

;CCC^AcSGGTACTACCrrAGTAGA.ArG.AArCTGAGGC^^^ 

TCCCCTACATCGGTACTACCT~AGTAG.AATGA.ATCTGAGG.G^-;^^--- 

TCCCCTACATCGC-TACTACCTTAC-TAGAATGAATCTGAGGCGG^T^-----^^^ 

TCCCCTAOVTCGGTACTACC-AGTAGAATGAATCTGAGGCGGATOC^^^ 

TCCCCTACATCGGCAGTACCTTAGTAGAATGAATCTC-AGOACG^T^ 

TCCCCrACATCGGTACTACCTrAGTAGAATG.AATCTGAGGC^^^ 

TCCCCrACATCGGTACTACCTTAGTAGAATGAATCrC-AGG.^.^-^^^^ 

TCCCCTACATTGGTACTACCrrAGTAGAATGA-^TCTGAGGC^^^ 

TCCCCTACATCGGTACTACC-TAGTAGAATC-AATCTGAGG^^^ 

TCCCCrrACATCGGTACTACCtTAGTAGX^TGA-^TCTGACGCGv^^--^^^ 

TCCCTTAG^TCGGCACCACCr:AGTACAATG.A.ATCTGAGG.Gv,^-.^ 

TCCCTTACATCGGCACTACCr-AGTAGAATGA-ArCTGACGrGGA 

TCCCrrACATCGGCACCACTTTAGTAGAATGAATCTGAGGrGG^--^C^----G^^ 

TCCCTTACATCGGAACCACCTTAGTAGAATGAATCrGA£-GTGGAr^ 

TCCCCTACATCGGTACTAC— AGTAGAATGAATCTGAGGTG^^ 

TCCCCTACATCGGTACC.ACTTTAGTAC.A.ATG.A.ArCTGAGGAGw^ 

TCCCTTACATCGGCACTACCGTAGTAGA.ATGA-ATCTGAGGCGGA .._.C-. 

TCCCTTACATCGGCACCACCrrAGTAGAATGA.AXCrGAGGTGv.^^^C -.^^^ 

TCCCrrACATCGGCACTACCCTAGTAGAATGAATCTGAGGTGG..-^-^^---^ 

TGCCTTATATTGGCAC-rACC-AGTGG-AATGAA-CTGAGGTGG^.-^ 

TCCCTTATATTGGCACTACC"AGTCaA.ATG.A.ATCTGAGGTGv.^^C.^-.^AC^^ 

TCCCrTATATTGCCACTACCr-AG-CG.A.A~G.A.ATC~GAo^^w^-_.-_^ 
TCCCTTATATTGGCACTACCrTAGTCGAATGAATCTGAGw -^-7^;^;-^ .-G^^~- ■ 



tgcgttatattgccact; 

rrTATATTGGCAC 



:CTCCGTAGAC.AAAG 



-crrAGTAGAATGAATCTGAGGTGGATTCTCCGTACAC.VAAG 

,r.a-TGCC^'--^ACC-rrAGTTGAATGAATG-:GAaGCGGATTTTCCGTACACAAAw 

.^CC. .ACA. ^^CC.-^^;^-^^- GGA TTCCGTAGACAAAG 

TCCCTTATATTGGCACTAuCC...G^-.A^.G.^^-^.^U..^-.w^.^^ 

TAGACAAAG 
TAGAC^u^C 




TCCCTTi 

tggcttatatcggt; 

TCCCTTACATCGGCACTAC: 
•rCCTTACATCGCCACTA 




:ggttatatcgccacta 
r-'ttatatcggcac-zacc: 

X-TTACATCGGCACrAC:-:' 

t-:ggttacat':ggca:-a rG t 



■^GT AG AAT jAATrTG AGGGGG ATT 

■AGTAGAATGAATGTGAGGCGGA-- . 

■ACTAGAArG.AATCTGAGGrGGGT3CTGGG^«-^^^ 

■AO .C . . . . --:^^::X^^---G-AGATAAAG 




'A'j . ACAOT^A ^ . - 

■A»:;T':;fjAOT':AA r 7" 



^. -CraTACATAAGC 

.v-'"::a:"t-aota':ac.vaa^ 
A;:T"ATr— -::tA'3AZAAA^ 



120 
IZO 
120 
120 
izo 

120 
120 
120 
120 

i:o 

120 
120 
120 
120 
120 
120 
120 
12 0 
120 
120 
120 
120 
120 
120 
12 0 
120 
120 
120 
120 
120 
12 0 
12 0 
12 0 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
1.20 
12 0 
L2 0 
'-.20 
12C 
L20 
12 0 
12 0 

i:o 

120 
12 0 
12 0 
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bera.bai TTCCTTATATCCCCACCACTCTTGrCGAATGAAtCTGACGTG G^^_^v.C.^^^ 

= ioh - ca r TCCCCTATArCCGCAC7AC7CrACTCGAATGAArCTGACGTGCTrrrr.-G^^GA_. AAAG . . 0 

meso eur 7CCCCTATATTGGCACTACTCTAG7CGAAtGAArCTGAGGTGGC TTrT v.C^>^o^-AA^G .-0 

meso bid TrCCCrACATCGGCACTACCCTAGTTGAA-GAATCTGAGG-GGCTrrTCCGTA^ACAA^u 1.3 

meso . den TTCCCTATAr:CGCACCACCCTAGTCGACTC;VATCTGAGGTGG - ^^-l'^^:,:-^'^^^';^ ^ ; 

h-/oe - atna r:CCCTA-ArCGGCACTACCCTAaTTGA-:.TGAATCTGAGGTGGT . .C . ---;:::':':^f_ 

ni4so p"'- TGCCTTATATTCGCACGACCCTAGTTGAArGA.^TrrGACGrGCCT:CT^^-.-^o«..^vj i.. 

scn= . b 1 a TCC=CTACATCGCA.^CrACCCTTG-rAGAATGGA7C-rGAGGTCGTrTCTC-rGTAGA^AAAv. 1 : 0 

u^., T-i T'-CCCTACATTGGAACAGACCTAGTACAATGA.:vTGrGACGACCCTTTrcrrGiAu^.AAAw IZZ 

h ^ -O TGGCCrATATTGGAACAGACCrAGTAGAATGAATCTGACGACCC-rrrrCCGrAGACAAAG i: 0 

d*c' sum" TCCCATACATCGGCACCGACCrrG-AGAArGAATCTGAGGGGGATTCTCCGTAGACAAAG 120 

sen TCCCCTATATCGGTACCAACCTTGTAGAGTGAATCTGAGGAGGATTC-CAGTCGACAAAG 1=0 

TCCCrTAGATCGGC^CCAACCTCGTAGAArGAArCTGAGGAGGATrrTCCG . .GACAAAG 120 

TCCCCTACATCGG-TACTACGCTCGTCGAATCAATCTGACGTGGATTCTCAGTAGACAAAC 120 

•^I'"-'/ ba'- -r—— •TATATCGGAACGGACCrCGTAGAArGGATCTGAGGAGGCTTCrCCGTCGATAAAG 12 0 

ZtlU'^'- ^C-CCT?CATTGG.:L^CAAArCTTGTAGAArGi.ATCTGAQGAGGTTTC-rCCGTCGACAAAG 120 

!::^ TCCCCTATATCC-GA.iCAC-ACCTCGTAC-AArGAArC-C-AGGGGGC-rrTTCCGTCGACA;^AG 12C 

Z 'f-.Z »w--3 -cCC-rATA-CGGAACVGACCTCGTAGAA-rGAATCTGAGGGGGCTTTTCCGrCGACAA-^G 12 0 

li^a =^a' " •r-cCA7\rGfrGGCAC:;ACACTAGTCG;:-A-GAArrTGAGGAGGArrCrCCGTAGACAAAG 120 

'ani'^ua r^cCA-ATGTTGGCAC^^CAGTAC-CGAA-GA.:.rrrGAGGGGGGTrCTCCGT^^^^ 1=0 

vTc TrCCATACGTTGGTACAACAGTAGTGGAGrGGATrrGAGGAC-GArTCTCCGTAGAT.-^u 12. 

cll'.^lc TTCCCrATArCGGCACAACACTAG-AG.-ArGA.^rrTGAGGTGGCrTC^ -JO 

at- .--^ TCCCCTACATTGGGACCAACCTAG7AGAATGA^.TCrC-AGGAGGArTrrCAG_^-.^^^^ 

a-c 'cIs TCCCCTACATCGGA;^.CTX^CCTAGTAGAATGAATCTC-AGGAGGArrrrCAG. w^^^ - 

er.^ ^Ui TCCCTTAavrCGG.^ACCV.crTAGrAGXArGXATrrGAGC-C<SGATTrrCAG^CG^ ^.^<. 

l.T TCC=TrACATCGGAACCAACCTACCAGAArGAATT-GAGGGC-GATTTTCAw-^-.--C^^G .-0 

rSc^CTATGTAGGGACTGACTTGGrCG-AArGAGrGTGAGGGGGOT^^ ;2 

iasciata TTCCCTATArCGG^ACCGACCTAC-rAOArGAATCTGAGGAGGArrrrCAG^G^^^^ -20 

-ho ' TCCCC-Aa.XCCG;^CCC-ATCrAGrACXArGX^TCT5AGC.AGGGTTCra^^^^ -2 0 

St . rcrcC-ATGTCGGPACCGACCTTGTAO^rGA.^rCTGAGGAGGGTrrrCAGTAGAi AAAG 12 0 

TC-CTtS-Si3CCGATCTAGTAG.^-rGA.A-C ^^0 

tll'i;; SccSiSTCGGAACCGACGTAGTACAA-GAA— ^^^^^ 

1 Cei TTCCCTACATCGCAAC7GACTTAGTAC^ArGAA.T.CTGAGGCGGArrTTC^^^^ 1; J 

. 7"! T r-^C-T^TGTCGCAGACCACCTAGTAG^ArG.:iATCTGAGGAGGAr?TTGAATCG«^-^^G U 0 

TCC^aTAC?TCGGGACTGATCTAGTAC.^rGAATCTGAGGAGGATTCTCA^^^ -20 

;;::scr. TCCC:TTACATCGGA.^CCGA7CTAGTACAArG.AATCTGAGGCGGGT7C^ 



•--la. -a 1 TCCCCTATA-rrGGAACGGACCTAGTAGAArGAGTC-GAGG AGGC. — ;-;;^v;:V-, \\r - 0 

sll . =r-i TCCCCTATATTGGAACAGACCrAGTAGAArGAATCrGACGGGGCT^rrC .^.-.G^^-^G .-3 

III . f Ul TTCCCTATArTGGAAC-AACCTTGTAGAGTC..=.^TGTGACGAGGT3rCTC^;.^^^^ 

TTCCATACATCGGGACTGAACTAGTAGAArGAATCTGACGGGGGrrCTC^^^pC^v^G 1.0 

^^^^ -rCCCrrA-^i-^^^GaACTGACTTAGTAGAArGGATCTGAGGCGGGT-rCTC^- .G«.,A>JVAAu 1-0 



cal -^CCTTACATCGG-rACAGACrrAG-rACAATGAArrTCACG . GGG . . ^^^^J^^^^^^ ^ 

-rATArrCGCACAACACTTGTACAATG.SAT-r'^i-^IAGGCTrcrC.G.C.^C.-^^ -0 

:gg- 



^ > a V- ' TTCGTTATATTGGTACV^CACTTGTAGAArG AATCTGAGOGGGCT-TGTC - . - ^--^j^-^- ; ; 

! ■ : •^---^-ACA—GG ^CAGTCCTTGTGGAATG.:kATrTGAGCGGCATrrTCGGr AGATAAGG L Z 0 

^CC^^A-^^TG.'.AACAGTCC-GT-GAArG.A.^TrTGAGGGGGATTTTCG^^^ 1^0 

1 . 1 TCGCTTATAT-GGAACTCATCTAGTAGACTGAATCTCACGGG^..G^^^-';^--_- j.;;-;^;;-^- " 

TCGGTrATATCGGCAGC^CCT-G"-A.VT-GATGT GACCTGGT32C^^._2;^..;--^^ 
[a -.-.i TGCGATATATACGGCGTACTG-TAG-AGAATGAATCTGAGGGGCCTr 

^.1. ...a-. ----- ^^-"■"-r;35-Z?^i?:^r-:^^^ --^ 

.-.lla.mch TTrrCI-TATArACGAA'-T':...-':.--^ -^.^"'-•"••'•■'■j^l^JlIZ A^AAAG '-^T 

r.vc.rc-; TGG.-'rrA-:ATTGGCACAAA'...A-.^. - "mil-- — ,r ".CAAAG 120 

TGrTATATA-rrGGAACAACGCTAv.—.AATGAAT. . "A.,.-.- -.-^.j^ Ii:?^!'- , — ::o 
T-:---TACATCGGAACA..-ACGTA"-t-.ArGA.™T--«V>-T-.. •■ '^^iT-?--, • 

— t~ArACATTr-GAc-..v. :-rTr,.;TT:AAr :AAr"v."A::::r.^:T7^ - • 
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dug . dug 
eie .max 
afr. ccn 
pavo . muc 
era . bly 
era . sal 
t ra , ccb 
era . cem 
arg.arg 
cac . wal 
cro . cro 
sy:n . ree 
bam. tho 
f ra. fra 
ieh.cru 
ar.t .par 
ar.- - vir 
cru . ariu . am 
gru. anc .gil 
gru ♦ anc . sha 
gru . leu 
gru . can, pra 
gru.can.rcw 
gru . can . tab 
gru . can- can 
gr'J. . ame 
gru . gru 
gru . men 
gru . nig 
gru. ja? 
cic.bcy 
rhe . a^.e 
anc . alb 
f al . f am 
fal.ver 
fal.per 
f al . spa 
ayr , a.T^e 
snxi , 3ir*a 
vid.cna 
chry . pic 
-:r»y .orb . kur 
cbe . mud 
-u.-n . -sgr 



TCCCCTACATCGGCACCAACCTAGTCCAATGAG 
TTCCCTACATCGGCACAAACCTACTAGAATGAA 
TCCCCTATATTGG 
TCCCT 



— GACGGGCATT 
TTGAGGACGCTT 



rCAGTACACAAAG 



TTCGGTAGA7AAAC 
TTCTCAGTCGAC.AACC 



TCCCA 

TCCGATACATTGGTC.A-AACC 
TCCCATACArTGGCG.^^A.CT 



GAATG AGGCTG AGG AGGCTTTrCAGTTGACAA . C 
TAGTAGAATGAGCGTGAGGGGGCTTrrCAGTTGACAATC 
-AGTAGAATGGGCCTGAGGGGGCTTT . GAGTTGAC.^u^TG 



TCCCArACATTGGCCAAACCGTAGTAGAATGAGCTT GAGGGGGC "TT CAGTTGA.^AA i - 
TGCCTTATATTGGACAA-ACGGTAGrAGAGTGAGCGTGAGGACGA. ^ . . CAG . CGACAACC 
TC^GTTACATCGGAGAGAGCCrAGT.AGAATGAGCGTGAGGAGGATTCTGACTTGACAATG 
TCCGTTACATTGGACAAACCCTAGTCGAGTGAGGCTGACGGGGATTGTCAGTTGAGAACG 
TCCCCTACATCGGACA-^vAGCGTAGTAGAGTGGGCGTGAGGAGGATTCTCAGTTGACAACC 
-^-^CCCTACATCGGACAAACGCrAGTAGAATGAGGCTGGGGGGGATTCTCAGTAGACAACG 
T'^CCCTACAT-'GG.AGAA.ACCTTAGTAGAGTGAGCCTGAGGGGGATTCTCAGTAGATAACC 
'r:GGCTACATGGGCCA.A.\CTGTGGrAGA^rGAGCTTGAGGAGGATTTTCAGTAGACAACC 
TCGGATATATCGGCGAAACCGTTGTAGAATGAGGTTGAGGGGG- TTCT CAGTAGACAATC 
TCCCATACATGGGGCA.A-AGGGTTGTAGAA.TGAGCTTGAGGGGGTTTTT>GAr-T^ 
TCCCCTACATCGGGCAA.ACCCTTGrAGAATGAGCTTGAGGGGGGTTGTGAGiAGACAA.^ 
TGCCCTACArCGGGCA.A.AGCGrrGTAGAArGAGCTrGAGG-GGGCTTCrGAGTAGACA^-.s^ 
TCCCCTACGGGGGCCV-ACCGTTGTAGAATGAGCTTGAGGGGGCTTGTCAGTAGACAA^^ 
TCCCCTACATCGGCGAAACCGTTGTAGAArGAGCTTGAG<5GGGCTTGTC.AGrAGr^CW^ 
TC^CATACATCGGCCX2J5.CCCTCGTAGAATC'C-GCTrGAGG-GGGGTTGTCAGTAGAC^^ 
TCCCArACATGGGGCA.A-ACCGTGGTAGAArGGGCTTGAGGGGGGTTCTGAGTAG^^ 
TCCCATACATCGGGC=J^AGCCTCGTAGAATGGGCTTGAGC-GGGCTTCTCAGTAG^^^-.^ 
TCCCATACATCGGGGAA.ACCCTCGtAG.AATGGGCTTGAC-C-GGGGTTGTCAGTAGACA^-^^ 
-r-^CATACATCGGCCAAACGArGGrAGAATGAGCTTGAGGGGGGTTCTC^CCAG^w--^^^ 
TCCCAXACATCGGCGAAACCCTCGTAGAJ^TOAGCTTGAGGGGGCTT 
'rcCCATACArCGGGGAA.ACCGTCGrAGAATGAGCTTGAGGAGGCTrGTs..-.G.--.G^w^ 
TGCCATACATCGGCCA.:LACGCrGGrAGAATGAGCTTGAGGAGGCrTCTC^^^^ 
TCCCATACATCGGCGAAACGCrCGTAGAATGAGCTTGAGGGGGGrTG ..-^o^^----.Cv. 
TCGCCTACATCGGCGXAACCCTCGTAGAArGGGCCTGAGGGGGCTTCTCGGTCGATA-Aw 
^^GCGTACATCGGACAAACCTTGGTAGAATGAGCrrGAGGGGGGTTTTCA.GTAGACA.^C^^ 
TCCCATACATCGGGG.AAACCTTAGrAGAA-GGGCGTCAGGGGGArTCTCrG^^^ 
TCCCATACAXCGGTC.^.^CCCTAGrCGAGTGGGCCTGAGGAGGA"T . ----^^l^ 
TGCGATACArCGGCCA^ACCGTAGTGGAATGGGCGTGAGGAGGATTTTG.-.-o..-.^^-.-^^^ 
TCCCATACAXCGGCCA,A.ACCGTAGrGGAArGAGCTTGAGGGGGATTrTCAGTAG.^|^-^-C^ 
TCCCArATATCGGCG.AAACCCTAGrCGAArGGGCCTGAGGAGGArTCTCAGT.AG^ 
TCCGAT.\CATGGGGC.A.A,ACCCrTGTAGAA7GGGCGT0AGGAGGA.TCTG.-^^^^ 

TTCGATAGATGGGAC.A.AACCCTAGTAGAArGAGC~GGGGACGAr , . .^-v^^-^^^^^^ 
rTCCATACATTGGCC.AAACCCTAGTAGAATGAGCCTGAGGAGGATTCT.^G.^G^.-.^w^ 

TCCCATTCATTGGTAACACArrAGTACAATGAA 



:gga' 



ITGAGG 

TCCCATACATTGGGAATACAGTAGTGGAArGAATCTGAGGGGGA^ 
TCCCATAGATGGGG AACACACTACrAGAATGAATCTG AGG AGGG . TTT 
TTCCATACAirrGGCACCAACGTAGT.AGAATGAArTTGAGGGGGCTTTT 




TAGATAACG 
•AGAC.A.ATG 
3TAGAC.AACG 



iz-z 

120 

i:o 
i:g 
i:ci 
i:o 
i:q 
i^c 

IZQ 

i:o 

120 
130 
130 
130 
130 
130 
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add . nas 
cr-/ .dam 
hip 
ale 
cj.j. 1- - 
c-ia . l:;un 



bu3 



•r - r. 



L -n 



CAACCGTJvfACCCGA 
C.A.ACCCTTACCCGA 
CAACCCTTACCGGA 

G.AACCGTTACGGGA 
C.A.ACGCTTACCC3A 

CGACCGTCACCGGA 
CAACCGTTACCGGA 



p j •? . n i / 
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cap . ibe 
hern, jem 
cap . f al 

rup.pyr 
ru? . rup 
r.etn . cau 
fcud . "a:< - "a:c 
can. hcd 
cv i . arnm 
ovi . vig 
cap . cri 
cvi . mas 
ere . acne 
ce? .dor 
cep . max 
bis , boa 
bcs . gru 
bc3 . rra 
bub -rnia 
buba.bub 
cra.ang 
:ira .eur 
kcb. ell 
kob . r-eg 
rsd.aru 
red . f ul 
aec . wc s 
pel .cap 
^ar - dam 
cur .our 
anc.cer 
sal . ra- 
mad.kir 
rap .:n.el 
gar .gar 
anr ,ame 
byd . ir.e 
raun . mun 
ale. ale 
cer . ^la . >:ar. 
cer.ela-xar. 
Gsr . ela . can 
cer.nip.c-en: 
cer .nip - yes 
cer . nip - >:er 
cer . n:.p . ?ul 
c-r.n^? . ni? 
c-er ia . szo 

r . dam 
ran . rar 
rr.a:3 - = uj 
rr.c3 . l-e'- 
mc J . cnr 
mo s . b»i r 
-r.ca . -nci 
tra . ;av 
■:r.i7- n.ip 



CCACTCTCACCCCArrCTTCCCCTTCCACTrCATCCTCCCA-CATCArTACAoC^ 
CTACCCTAACCCGArrCT7CCCTTTCCACTTCATTCTCCCATTCATCA..^u--v.--^- 



CCACCCTCACCCGATTCrr C wCCTTCCACT u ^ ATCCT 
CTACCCTCACCCCATTCTTTGCCT-CACTTCATCCTCCCATTCAT^ 
CTACCCTCACCCCArrCTTT GCCrrCCACrrCATCCTCCCATTTAT^^ 
CTACTCTCACCCGATTCrrCGCCTTCCACTTC^^ 

CATCCCTCACCCGATTCT . - 3CC . . - ^-^^^^^ ^ '^"^^'^ 
TCATCAT^ 



CrACCCTCACCCGATT 
CCACCCrCSiCCCGAT: 



rCACTTTArrTTGCCA: 
: C ATTTC^TT G CC 



ccACccTCACCGGArrrr 

CTACCCTCACCCGATTTT 
C^CTCrCACCCG.ATTCT 
CAACCCTCACrCGA' 
CAACCCTTACCCGA' 
CAACCCTCACGCGA 
C^ACCCTA-ACCCG.A 



r—ATCTTGCCTTrTATTA': ^ 
irTCGACrrTATCTrCGCArTTATGATCGCAGCCC . .G 

rArrArCATAGCAATTG 




TGTrCGCTTrCCACTTTAT 



rTGT 



rGCTTTCCACTTTArCCTGGCArTCATCA * . Gv-ALr^CG-TCG 
^ -OCA-^-^-^^^^CTTCArGGTCC-CArTCATTATCGCAGCACTTG 

^.ACCCTCACCGGArTGTrGGck^T^ 

CAACCCTA.ACCCGA— TCGCCrrCGACT-TCArCCTCCCG— 



CAACCCTCACGCGA™' 



'::TCGCCTrCCACTTCArGCTC' — . 

-;^~GGCC7rGCACTTTATCCrrCCArrTATTATrACAGCAC^. 

TCrrCGCCTTCCACT-TATTCCCCCATTTATCATCGCC-GCT.^^ 

C^CCCTTACCCGCTrGTTGGCCTTGCACTTTArCCTCCCXrTTATCATCG^^.^v..^^^^ 



C^ACCTTAACGCGAT 
CAACCCTT.ACCCGC 



CAACCCTrACCCGArTC~CC-CCT^CCACT-AtCC-CCCA.TTaATr^^^ 
CA.:^CCCTCArTCGAT7CTrCGCCTTCCACTTTATCCrCCCA__.--.^ 

CAACCcTCACccGAr':TrTTGCCT--ccAC - i " -"^=x^I:^*^-)^•^-r'CGC'^"^ 

PA.ACCCTCACCCGA-T—GC— CACTTTA-CrCCCA. -^^^^ 
CAACACTCACCCGArTCTT-GCCrTCCATTtCArC^TCCC^^^^ 



C-ACTCTAACCCGAT': 



:CACTTCATCCTCCGArrCATCA-. - 
TTATCAT- 



:ca: 



rCTTTGCCTT 
CAACCCTTACCCGATTTTTCGCCTTCCACTTTA.TC^ 
CAACCCTCACCCGArTCTTGGCCTTCCAC - iCAtCCTC 
CAACCCTGA.CCCGArTCtTCGCCrTCCArTTTAT'rCTCC 
CAACCCTCACCCGATTCT-rGGCTTTTGACTTCAGrTv.. 
C^rACTCACCCGATTGrTTGCTTTTGACTpArCCTC^ 
C.2u\CCCTCACCCG.A""^'''^'^f^^i^ArTGCAC . .TATCCTCGCA' 
CTACCCTGACGGGA' 

C.Vi.CCCTC.^.CCCGAT'rGTTTGCC'r'r ^ 

C.=JV.CTGTAAGCGG ATTTrrCGCCTTCC.^CTTTA . G" 
CAACCCT.^CCGG.^TTTTTCGCrTTCGACTTTA . .C 
C=u\CCGTA.:s.GCGGATTrTTCGC'rTTGCACT . .ATT 
C.^CGCTAACCCGATTCTTCGCTTTCGACTTTAT 
C.^CGCT.VvCGCG.ATTTTTCGC—TCCACTTT.A 
C^CCCTAACCGGATTTTTCGCTTTCC^C > > ^A 
CAACCCT.VkCCGG.^TTTTTCGCCTTCG.AC . . ,A" 
GATTTTTCGCCTTGG.^CTTTA 

•A 



■GCAGCCC: 



'G 
T.A 



rrATTATCGCAGCTCTCG 

:tag 




CAACCGTAACG 
C.2u:tCC"AAG':GG.A~~TGGC 

CAACGCT.AACGG 
CAACC1 




GATGA-: 

"A— atgggagca: 

TTATGArGGGAGCAGTGG 
---rATTTATGATGGGAGCAGTGG 
-ZGGA—rATGATTGCAGCAGTG^ 

ATTATT^GACCA ZTG^ 

ATGA—AGAOCGGTA-. 
-ATT A rAGCGTTAG 
TTA-ArGGTAGCATTAG 



•GTCG 1 



GTAG 

CArrGCAGCGGtCG 
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bala . ton 
bala.bor 
bala.edi 
esch . rob 
bala.mus 
mega . r.cv 
bdia.phy 
cap .tnar 
csph. corn 

lage . obL 
C2Ch. h-ea 
caph.hec 
lage . au3 
lace . cru 
laga .cbs 
lisso .bor 
lissa .per 
cLq . T.ac 
clo . .Tiel 
fere. at;: 
pepo - ele 
cram.gri 
pse . era 
lage . acu 
crci .bra 
crca.brs 
del. cap 
dal . cro 
del* del 

s'sn. COS 
tzur , adu 
seen., fro 
saus .cl-ii 
s:en. lor. 
curs . ♦iru 
lag-. alb 
3::er,. bre 
scca. zlu 
dil . leu 
mor.o . ?rcn 
plat .gan 
piaz .n^.in 
ic^gi . bre 

pr.-/3 . ca- 

3: 



lipo 
b*;ra . ba l 

rr.*^ z 
r-v-pe 

P'7r.- b i 



. bi i 



CAACATTA-5.CACCC 

CAACACTAACACCC 

C.:VACACTAACACGC 

CAACACTAACACCC 

CAACACTAACAC3C 

C^ACACTAACACGT 

CAACACTAACACCC 

CCACACTAACTCCr 

Cw^^ACACT.^u^CACG^: 




CAACACT.2u\CACCC 
CAACACT.=aCACCC 
CA.A.CACTA-^CACGC 
CAACACTAACACCC 
CAACACTAACACCC 
CAu=^CACTAAa\CGC 
CAAC\CT.Vi.CACGC 
C-ACACTAACACGC 
C=u\CACTAACACGC 
CA.\CACTAACACGT 
CAACACTAACACGT 
CA.::.CACTA.:^CACGT 
CAACACT.VwCACGT 
CAACACTAACACCC 
CAACACT.AACACGT 
CAACACTGACACGC 
C^ACACTA-\CACGT' 
CAACACTAACACGT 
CAACATTA-ACACGC 
CAACATTAACACGC 
CAJ^CATTAACACGC 
CAACATTA-ACACGC' 





CWCATTAACACGC 
CAACACTAACACCC 
CAACATTAP-CACGC 
CAACATTAACACGC 
CAACATTAACACGC 
CAACATT.^CACGC 
CAACACTAACACCC 
C--ACACTAACACG': 
C\.\CACT-A.^CACGC 
CAACACTAACACCC 
CAACACTAACACCC 
CAACACTAACACGA 
CAACACTAACACGA 
CCACATTAACACCC 
CTACGCT.AACACGC 
CAACACTGACACGC 
C.'-w\CATTAAC 
C.AACACT.AACACCC 
CCACACT.-ACACGC 
CCACACT.AACACG G 
CTACACTAACACGC 
CCACATTAACACCC 
CCACATTAA-rACG': 



CCACATTA/'.CCG -r-, 
CTACA "AACACGA 
GA^\CACTAACGCGA 
rCACCCTTACACGA 
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rCATCCTCCCTTTCATTATCCTAGCATTAG 
rCCCCTTCATTA * - GTACCAC * AC 
TTATTCTACCACTAC 



X-;.CATTCATTATCC . AGCAv. .AG 
-^.CCCTTCATCATTATAGCATTAG 



TCTTTGCTTTCCACTTCATCCTCCCCTTCATCATTACAGCA^AG 
CT-ATCCTCCCCTTCATCATCC^AGCAC^A^ 
rTATTCTAGC<j*- -Ao 



"TTCA - CA - CACAGCA.TTAG 

cccattcatcatcacagcattag 

:ttccacttt.\tcctcccattcatcatcacagcattag 

rCACTTTATCCTCCCATTCATCATCACAGCATT.AA 



CGCTTTCCACTTTA.TCCTCCCATTCATCArCAC.AGC\T . ; 



rTTA.TCCTCC ^ 

rTTTCGCTTTcS 



— TCGCTTTCCACTTTATCCTCCCATTCATCATCACACCATTAG 

rCCATTCATCATCACAGCATTGG 



CGCTTTCCACTTCA 
rCGCTTTCCACTTTA 




TTTTCACTCTCCACTTTATCCTCCCAT'. 
TTTTCGCCTTCCATTTCATCCTCCCATTCATAATTACACCATTAG 

" ^CATCACAGCATTAA. 



iTCCTTCCATTCATCATCACAGCACTAG 



TCTTTGCCTTCCAC 
TTTTCGCCTTCC 



TTTTCGCTTTCC:.CTTTVfcCTTCCATTCAT 
TTTTCGCTTTCCACTTTATCCTCCCATTCATCATCACAGC^^^ 



rCCACTTTATCCTCCCATTCATCATC 



T-TTCGCTTTCC^^^ 

TATCCTCCCGTTCATTATCACAGCATTAG 
TATCCTCCCGTTCGTCATCACAGCATT.AG 



rCTCGCTTTCCAC: 



TTTTCGCTTTCCACT 
TTTTCGCTTTC 



TTTTCCCTTTCC^^^ 

CATTCATCA.TCACAGCATTAG 
CATTCATCATCACAGCATTCG 

rTATCCTCCCATTCATCATCATAGCATTAG 
rr.^TCATCACACCATTAG 
CATTACAGCGCTAG 
CATCCTCGC^TTCATCATCACAGCACTAC 
.rC.ATCCTAACACTAG 




rCATCCTCGCTTTCATC.ATCCTAACACTAG 
" CCCCTTT AT C AT C CT AC C A CTGG 
rCTACCACTAG 
: ATCA r CCTAACACT.=A 



"CCATTTATTATTGTAGC.ACT.AA 
^^«^„^^-^-— -7,::,7CATTAC.AGCArT.^^ 

' " -tattattttagcg: 
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hipp .amp 
die . sum 
riiin.son 
cera 

phac.af r 

SU3 . bar 

SU3 .scr.ewbj 

lafna . gla 

larr.a .gua 

vie . vie 

cacTwbaC 

arc . for 

arc.gar 

sum . jub 

-al . cal 

cdo . ros 

pho . f asciaca 

pho . cro 

phc . vie 

cys . cri 

hyd.le? 

lip. wed 

tr.ir . leo 

eri .bar 

"iOn. sch 

hela.cnal 

sel.chi 

ail.ful 

fel 

can 

cal 

cla. sab 
gla . vol 
hyl . pha 
pa-.sez 
bel . pea 

gala .demi 
pero . poc 
gala . mar 
gala . rr.oh 
o"o . gar 
lor . ear 

gcrr 



— a.bLy 
- r-i , -J i" 



CCACCCTTACACCA. .CT 

CCACCCTCACCCGGTTCr . .s.^ • . .v.^.-.. ^ ZZZ:.^ --ricC-'-~0 

CTACCCTTACCCGATTCTTTGCCTTCCACTTCATCCTTCCCT^-^-^^ 

ccACACTTACACGA— crrcGCCTrrcACTrTATCcrcccc .^A . 

CCACCCTTACCCGArrTTTTCCCTTCCACTTTATTCTACCCT . 

Oj;CCCTCACACGATTCT"0CT~CCACTTTArrCTACCCTT.A^^ 

C;ACTC7CACACCA"CTTTGCC~CCACTTCArTTTACCTTTrA.C^ ^-v... ...w 

C,=vACCCTTACACGATTCr 



ICCTTTCACTTTATCCTGCC-CTTCGTCA^ACCGCC^ 

CAACCCTCACACGATTCTTCGCCTTCCACT^ 
CCACCCTTACACGATTCTTCGC™CCACr"ATCTTACCTTTTGTCA^^ 
CCACCCTTAC^^CGATTCTTCGCCTTCCACTTTATCTTACCTT-rrGTCA. .G^Av^v. .-^.-.U 

CCAC^SAACCGArrCTTCGCCTrrCACT— ^ 

CC.2.CCCTCACACGA— CTTTGCcrrccACTTCArccTGCCAx *-^'^--^--^^;^;;;^^zzC!;! 

CAACCCTAACACGATTCTTCGCCTTTCACTTCATTCrCCGCTTCGTAGC^^^ 



CAACccTAACACGA•rTC•r-:cGCCTr^'-^^-- . i..--:. — r 

CAACCCTAACACGArTCTTCGCCrrCCACT^ArTCrCCCC— CGTAGCA-w.ww.C^^^^ 
C^CCCT^ACGArrCT-3CCTTCC.^CTTTArrCrCCCCTTCATAG^^ 
ckAGCCTAACACGArrCCTCGCCCTCCACTTCG— CTT CCATTCATGGCA..^^^ 

CA.^CCCTAACACGA-rTTTCGCTTTCCACTTTArCCTACCATTTG^^^^^ 
CAACCCTAAC^CGArrr-TGGCCTTCCACTTGArGT-rACCATTCGTAG . A. ..•.ww.CT.-.G 

S:c^;iSSvcGATTCTrcGC.cTTC=..crrcArccrGCCATCc^^^^^^^^^ 

CAA.CTCTAAC:^CGGTTTT7CGCCTTCCAC7TCATCGrACCA^C^^^^.^^^ 
C^^CCCTAAOACGArrC^CGCCTTCCAC^^^^^ 

CAACCCTAACACGArrcrrCGCCTTCCACTTT ATGCTACCA^^ 

c.:^cccTAACACGArTCTrcGCTTrccArrrrArrArACCCT^ 

CGACTCT,:^CACGArTCrrTGCCTTCCACTrTATCCrTCC^^ 
CAACCCTAAeACGA-CTTTGCTTTCCACTTTATCCTTC^ 
CAACTCTAACTCGArTCTTCGCCTTCCACrTCA"C"CCATTT..TC^^ 
CCACCCrAACACGArTCTTTGGCTTCCACTTC.ATrCTTCC^^^ 

CAACCCTAACACGArTCTTTGCATTCCATTTCATCC'rCCCTTr CA . C-.. C^--.G^ . . ..-w 



'GCCATTTATTATTGCGGCACTAG 



CGACACTCACACGA—CTTCGCCTTCCAC-TTCATTC 
CTACCCTAACCCGATTTTTTGCArT-r CATT^ G 
CTACCTTAACCCGATTCTTTGCAr . l CACT l CA 



CTACCCTAACCCGATTCT 
CTACCCTAACCCGATTCT 
CAACCCTAACACGAt 



CTACCCTAACACGATTCT 



CTACCCTTACCCGA—CT 
CTACCCTAACACGATTC-: 
CCACCCTTACTCGA-: 
"ACTGTTACCCGATTr 
C^CCCTCACCCGC: 



rCGCAtTCCACTTTG 



'CGCATTCCACTTTG' 

cGCArrccAcrrr; 

TGCArrCCACTTTG 
TGCTTTC: 





ICATTTATCATTACACCAATAG 
-r ATTA7CACAGCACTAG 
^TTATTG C AGCG^TAG 
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cat: * wal 
cro.cro 
sym. ree 
bam. cho 
fra. fra 
ith.cru 
an". par 
ar,- . vir 
gru. an~ - am 
cr-u.anc.gil 
gru . anc . 3 ha 
cru. leu 
gru . can * p ra 
gru.car*. row 
gru - can . cab 
grM.can.can 
gru . an^a 
gru. gru 
gru . mcci 
gru . nig 
gru. jap 
cic.bcy 
rhe.ame 
anc.alb 
fal. fam 
fai.ver 
f al,per 
fal.spa 
aye . ame 
smi . sha 
vid.cha 
chry . cic 
emy . o rb - !<ur 
Che . mud 
euni.egr 



CAACTCTCACCCGATTC 
CAACCCTCACCCGATTC 
CAACCCTCACCCCArrC 
CAACTCTCACCCGATTC 
CAACCCrCACCCGATTC 
CAACCCT-CACCCGATTC 



CCACATTAACTCGATTC 
CCACATTAACTCGATTC 
CCACATTAACTCGATT 



rCTCCACTTCCTCCTTCCCTTCGTAATTCCACCAATCA 



:gcc 



-•^.C^CTTCCTCCTCCCCTTCCTAATTGCAGCAA. .A 

" .TCTCCTACCCTTCGTAATCACACGAATCA 

rrACACTTCCTACTCCCCTTCGTAATCGCAGGA-^^ . A 
rCCCTTCGTAATTGCACGAA . C A 




CCTTCCATTCATAATCATAGGCCTCA 



T C ACTTTACACTTCCTC-CTCC 
TTACACTTCCTCCTCC 
•ACACTTCCTCCTCC 

rrccTCCTC 





CCACATTAACTCGATT 
CCnCATTAACTCCATTC 
CCACATTAACTCGATrC 
CC^CATTAACCCGATTC 
CCACATTAACCCGAT 
CCAC^TT-VwCCCGATTC 

CC\CATTAACCCGATTCTT^^. 

CC:^C:vrr.:;ACCCGATTCTTCACTTTACACTTCCTCCTCCCATTC.^T.^TO^^ 

CCACATTAACCCGATTCrrCACCTTACACTTCCTCCTCC''^^ - . A^. CA.^Gv^v-w - 

CCACATTAACTCGATTCTTCACCTTACAC - .CCTCCTCC' 

CCACATTAACTCGATTCTTCACCTTACACTTCCTCCTCC^ 

CC.ACATrAACTCGATTCT-ACCTTAC.ACTrCCTC~CCCArrCA.^^ 

C:^.XaACrA.ACCCGATTCTTCGCCCTACACTT:CTTCTCCCCTTCGC^^ 

CTACCCTAACCCGArTCTTCGCCCTGCACTTCCTTCTCCCCTTCCT.V^^C^^^^ 

CAACCCTGACACGATrCTTCGCCCTACACTTTCTCCTCCCGTTCA^^^^ 

CA.^CACTGACCCGArrCTTCGCCCTACACTTCCTC-CTACCAr.CC^-^.^^^ 

CAACACTAACCCGATTCTTCGCCCTACACTTTCTCCTACCATTCCT,^^^^^ 

CA.XCACTGACCCGATTCTTCGCCCTACACTTCCTACTTCCATTC.^-^^^^ 

CAACACTAACCCGCTTCTTCGCCTTACACTTCCTCCTACCATTC^ .-.v^AC™ - 

CAACCCTAACTCGATTCTTCGCCATCCACTTCCTACTACCCrr 

CCACCCTTACCCGATTCTTCTCCCTTCACTTCCTCCTCCCA. • 

CX^CACTC^CCCGArrCTrCGCCCTACACTTCCTTCTACCCTTC^^^^^ 

CAACCTTAACCCGATTTTrTACCCTT-ACTTCCTTCTACC.ArrTAC^^^^^ 

C.:^.ACCCTAACCCGATTCTTCAC-TTCCArTTCTTACTGCCArTTACCAT.^^^^ 

CAACCCTAACCCGATTCTTCACCTTCCACTTCCTAT.ACCAmGCC^-^^C^ 

CAACCCrCACCCC-ATTTTTC.2.CATTCCACTTCCTTCTGCCA^ ,C^^-.rv. .A-.,^wv-'v.-w^.^ - 



TCGCCCTACAC, 

rCCCCCTACACTTTCTCCTCCCCTTGCCAATCGCAGGAA^^.^ 

TCACTTTACACTTCCTCCTTCCATTCATAA . . ATGOCC^^CA 

rCACGTTACAC ----ATTCATAATTATGGGCC . ..-^ 

TCACTTTACACT 



asp 
ere 

add 
cry 
-ip 
ale 
3ig 
'oea 
dam 



rap 

- ip 
r'^p 
rup 

rud 



.rr.el 
. ere 
nas 
, dacn 
equ 
. bus 
, lie 
hun 
lun 
tau 
:-2r 
nay 
ii:e 
j-m 
fal 

py^ 

tax 
^•3d 



CCATAGTCCACCTACTCT 
CCATAGTACACCTACTCT 
CCATAGTCCATCTACTC 
CCATAGTCCACCTACTC 



CCATAGTTCACCTCTTA' 
CCATACTTCACCTCTTA 




CCATAGTGCACCTCTTA' 
CTATAGTCCATCTCCTA' 
CCATAGTCCACTTACTT 
CCATACTCCACCTACTT 



ccatactccacctgctt 
ccatagtccacc*: 
cca: 

icta: 



rCTCCACGA.AA.CACGA': 
:CACGA.:^-ACAGGAT 
rCACGAAACAGGA-: 

ccacgaaacagga": 
cca-:ga--acggga-; 




r.:^ACA^CCCTACAGGAATCTTAT : 

C.^^AT^uACCCCACAGGAATCTCAC 2 

cctacaggaatctcct 2 

'-i^acaacgctacaggaatcacct 2 

:tgat : 



:.AAC.:VAC CC CA CAGG A.ATCTCGT 
--AAC.AA.CCCCAGAGGAArCTCG' 
T.^CAACCCCACAGGAA-rC .CA 
TAACA-ATCCCACAGGAATTTCA 
CAACAACCCCACAGGA^TTTCA 

*'^^'^,^::CCACAGGAATTCCA 
■"TAAC^j^ACCCCA TACGGA - . C-z-t 
:C.^A-AATCCCArAGGAATTCCA 
-.^ACAAGTCCArAOGAATCCCA 
- ' - 1 --rCA r AGGAATCCIA 



. :ata:;gatccaa taacc' 



'CA r'jAAA . 

:a : -^a/./, :a : -a : 



:gca:agga.:. 
:aa7aa:ccca:aggaa 
:aataa rccTA :a::gaa 




0 
0 
0 

0 
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0 
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0 
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ovi . vig 
cap .cri 
ovi . mos 
ore . ame 
cap - do r 
ce? . :na:c 
bis . ben 
bc3 - gr^- 
zcs . era 
bTib .nr.in 
buba .bub 
era . ang 
era . eur 
kcb.eii 
kcb . cneg 
red.aru 
rsd.ful 
r.^ac . tttc s 
eel ,ca? 
gaz .dam 
our . cur 
a::c . car 
sai . cac 
mad.I<ir 
rap .tnel 
cas .ga= 



hyd . ine 

ale. ale 
csr.ela- 
car .ela. 
cer .ela. 
cer .r.ip . 
cer .r.i? . 
cer .r.i? • 
cer .r.ip . 
cer .r*ip - 
car .ela . 
c e r . datT. 
ran . rar 
mc3 . f U3 
mo3 . leu 
mos . cbr 
mos . ber 

JTTQ 3 . :^<3 3 

er 1 . j'iv 
-rig . r.ap 
ba la - ^^'^ 
c.- l.i . bor. 
ba la - bor 
bala.-id-, 
e3-h. rzz 
b.i 1 1 . rr.KZ 

b a I X P 

b . ^•'^ 



kar. 

xar. 

car* 

car.e 

ves 

ksr 

cul 

r.i? 

SCO 



CrATAGTrCACCrACrCTTCCTCCACGAAACAwCArCCAATAACCCCAg 

SSagtS^tgJtcttJctc^cgI^Sgcatc^^^ 

CCATAGTCCACTrACrTTTCCTC* ■= ^ ^ - - 



CCATAGTTCACCrAC" 



•-•^CCTCCArCA.V.CACCATCCXACAACCCC=.CAGGAGTCTCA. 
CCATAGTCCACCTACTA~CCTCCACGAA.^CAGCA7(n-.^rAACCCCACA^^^^ 

ccATACTTCAccTACTATTccT': CACGA.^.:^CAGG - - ""•^^^'^^ - t;;:^;:^T?i;.j:;::i 

~;i^c-C''^C?-'-C-n--CCTCCACGAA.\CACGCrrCC.^CAA.CCA.A^.-^-'---.-^_^ - — ^ 
C.^T.AATC^^TCTACT=TTGCTCCArGA.^CAGGGTCTAACA-^rCC^^CACG^A.^ 
CAATAGTCCACCTATTAT—CTCCACGA-^CAGGA-GCAACAACCC^U^w^^-v^ 

C\A-^AGTCCACCTATTAT~CrCCACGAA.ACAGGATCC.^C^CCCA^^.-^ ""^i^-"! 

•t^A^GGTCCACCTATrATTCCTCCATGAA.^CAGGATCCAACAACCCAACAGGA.^TG^^CA^ 
CGa.TGGTAC^CCTAC•-ATrGGTCCACGAAACAGGA-^CGXACAACCCAAC^GG?.A..-.wA. 

JcAiAGTCCATCTTCTGT-CTCCArGAA-.GAGCA^^^^ 

CTATAGTTCACCTACTA. ^ - 

CTATAGTACACCTACTArTCCrC-: 
CTATAGTCCACCTA~ArrCCTCCArGA.^AC^^^^ 

CC2iTAGTCC2LCTTACTCTTCCTACACGA-:kACAv-->-'r^i^--r^C.-^ --^ ^'^-•^ 

CCXTAGTACACTTGCTT'"'^'^'' ^ti-T.i a ir: 



CCATAGTrCATCTAT: 
CC2lC\GTCCACCTACTA7TC 
CCATAGTAC^CCTACTGTrr 
CrATAGTCCACCTACTTT 



"CACGAAACGGGATCCAAC^TCCC: 
:TCCACGA.:^:^.C:^GGArCCA.=.CA.=vCCCaACAGG;^.TC'ra^7 



CrATAGTCCACCTACTTT - . ^ ^T^.^wG.-^-^-.^-AC^v-'.-.. ^ -'^'^^1'^^^^ ^ 
CC:.TGGTTC^rCTCCTCTTT CTCC^TGA.:^^CGGGArCC.^^^^^ 
CTATAGrrc:VCCTACrrrTCCTCCACGA...^GTaGArC-^^^^^^ 
CTATAGTCCACT-ArrATTCCTTC ^TGAAACAGGArCC.^^^^ 
CC\TAGTAC:^CT-ACTATTCCTCaACGAJ^ACAGGArCCAAC:^.CCC^ 
CCATAGTGCACT7ACTTrrTCTCGACGA.i.=wO-GGArCG.iATA.^^ 
CTATAGTCCACC-ACTTTTCGTCCACGA.^.^GAGC.ArCC.^^^ 
CC^TAGTCCACrrACrrrrCCTCCACGAA-ACAGGArCG^^^ 

CTATAGTACACTTACTCTTCC . x CACGAA-2.CAGGArCGAAr.^ACC ^.-^^ '^I^^-^'Z^^ri 

CTATAGTAC^^CTTACTCTTCC-CACGAGACAGGArCC^^^^^^ 

C-\^AGTAC:ACTTACTC™CC~aACGAGACAGGArCT.^::.rXACCC.^^^ 

CTATAGTACACTTACTCTTCCTTCACGAGACAGGATCC.^^C>AvCC^ 

CTA'^AGTACACTTACTCTTCCTTCACGAGACAGGATGG.--^C^^CC^-^CAGv..-^^ 

CrATAGTACACTTACTCrrCCTTCACGAGACAGGArCCAACAACCC^^^^ 
CTATAGTACACTTACTC— CC— GACGAGACAGGATCr^^C^^^^ 
CTATAGTACACTTACTC' 
CTATAGTACACTTACTC 
CTATAGTACA 
CTATAGTCCATTT 



TAT 

'CAT 



CTATCGTTCACCTACTCT 
CTATGGTTC. 
CTATGGTrCACCTACTCT 
CTATCGTTCACCTACTC 
CCATGGTTCATCTACTG 
TCCTAGTCCACCT 




CCTrCACGAGACAGGATG-.— 

'^-CTTCACG.^^AACAGG ArCT.-A.TA-.CCC-ACACGAA . . CCA . 
TCTrCACGAGACAOGATCC.^r.^CCC.^^CAGGAATC-r^- 

"CCTTCACGAAACAGGGTCTAAC^TCC 



rCCACGAAACAGGATC: 



:CAT 
CCAT 
GAATGACAT 

CCACGAAACAGGArCC.=u\CAACCCAACAGGAArCACAT 
CACGAAACAGGATCC.A.^C.^CCCAACAGGAATCACAT 
CAGGAAACAGGATCCAACA^CCCA^CAGGAATCACAT 
CTCCATGA^CAGGATCC.:;Ar.:^ACCC.^CACGAATGACA^ 
CTCCACGAA.a.CAGGATCr.:^AT.-^CCCCACAGGAATGCC^^ 
CTCCACGAGACAOGArCAAATAACCCCACACGAA^GGGC^ 
CTCCACGAAACAGGAT-CAATAACCCCACAGGTA^C .-.^ 

"GGAAACAGGATCC.:A.rAACCCCACA^G^- 

iATGAAACAGGATCC.AAG.AACGCCACAGG^ATTGCA^ 
CACGA/^CA--ATCCAATA^CCCCACAUw^.^^^^--^ 

-AAA'^-:: ::Arr":.A^*-^'r.:^cccGAGACGC^ '^^ 

7AAA :A :-3AT7TAAC.^CCC-ArAGGrATCCCAT 

-AAA :a :gat7taa :aa -gccacagGv^- 
rrAGGAAA-TA :ga : -caa iaa :gcga -^^^-^i^^^z^.i 

-"A T-^AAA'TA i :Ar~AA :AA TGCCA :A JG-TA . ^ 

. :a- AAA :a - a r-TTAA 7aacg':':a':a;gaa rr . . 



ICAG 
7A7 

:ca: 



ZAO 

: 

z-\z 
z^o 

Z-iO 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
2 40 
24 0 
24 0 
240 
240 
2 4 'J 
2 40 
2 40 
Z 40 
Z ^ 
Z 4 0 
24 0 

2 0 
: ;o 

2-iO 
- •; 3 
Z 1 0 
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ceph.euc 
lage.obl 

Ussc .bor Sg— ttScc^J^g-^^cctacacgacac^ggatccaataaccccacacg^^ 

l.ssc.per SJc^cSScC^G^ATTCCTACACGAAACAGGATCC^^^ 

glo . mac ^^gCTctScC^CC^ATTCCTACACGAAACAGGATCCAATAACCCCATAGCAA-CCCA^ .40 

5 ■ 1 ICS^^^tpZ:^^, lie— AC^CGAAAC^GGATCCAATAACCCCACAGGAATCCC^^^ 2 4 0 

f a- a . a ^ n TAGCr-GTCCA.C(r"G(r-ATTCCTACACGAAACAGGA-CCAATAACCCTAC^CG^. ^^^-^ - - J 

---- ■ SSil5ti^SS=Si?5JSSS? ^« 

pse . era CAGv- .ACCCAC^ .^C A ----^u. -.c.A-^.-2iA~AACCCTACAGGAATCCCAT 24 0 

lage . a=u Sc^^GCTSc^^A^GTrCCTACACGAGAC^GGATCCAArAACCCCX^^^ ; ^ 

crcaibr^ SJ^JgSSSactattcctacxcgx^caggatccaacaatcctacag^^^ .^0 

del . cap 
dsl.cro 
del. del 
Stan. . cly 
scea.coe 

, -rfii C^GCCGTTCACCTGCIAXT.-^w-a^-^'---''^'--^^^-"----^-"^ 240 

CAGCCCrrCACCTACTArrCCTAC^CGAAA-C^GGATCCA-^TAACCC^^^^ - 

curs . cru '=^=-'^=^^'=^'^-^2-:IJ^C?2c-t^Sc— ' ' 

SS-I b~ G^ACrG-CCACCTACTATTCCTACXC^..G^CAG^A.CC^-w^- 

I;S1^u C^GCCGTTCACCTGCTArrCCTACACGAAACAGGATCC.^TAAT.-C^^ 

f-n(^.T..ri'T-T-5^T~rcCTACACGAAAOAC>jr*iwv.j^ -, m 

mono .men .wv^-CGTCCACT^a. .-v.^^^ ^ , iraac' — CACAGGAATrCCA - 240 

nlac .xir. CAGrrATCC^CCTACTATTCC.Au.^«.v.^-^CA^^^- , .q 

Jccgi.br. C.^ATGGTCCACCrCTr.^TTTCTCC.^CGA^-^^^^^ ,,0 

■ r--- i-ra 3-r(-rarr^'~t:!~\TTTCTCC.ACGAArtCAU»jrvi>-t»'vr>.---~^' -, , n 

!cGgi . S im C^TAAi _CACC . "^• --^^ r-i ^iraf—'-'-'-AAC AAC'-CC.i.CAGGAATTCCC-r 2 4 0 

-,hac s'" TAATCCTCCATCTACTATrCCTCCAiG.vr,ACAG>^Ci--~=^--^-----^ 

K^-a'blV CAGCCCTCCACTTACrATTCCTCCACGAAACAGGATCCAACAACCCCAC^G^A^^ -40 

:T ■ =a- CAGCCCTCCACTTACTATTTCTCCACGAAACAGGATCT.AATAACC^A^^CGA^^ 

■ e- CAATCGTCCACTTACT..TTTCTCCATGAAACACCATCCAATAACC-^^C^C^^ - 

CAATCGTCCACCTACTATTCC . CC^ . -.^u^ww^ . ^ 1^1*^7 -l^^Z^C-r-^ GGAArCTCTT Z ^ 0 



2-iO 



hi?p . a.-T:p CCATCGTCCATCTACTATTCC;--^-r^.w^^AAu^•^^^^.C-^^.--;^^-; . .^r-.A^-CCCAT ^-^O 

die . su.T. 



bab/.b.ib CAACC 




CAAC 
CA 
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lama cla CACGAGTACATCrACTArrrrTACACGAAACAGGCTCCAACAAT.wAA^AC^^ 
lama " lua CACCACTCCATCTACTATTTrTACACGAAACACCCTCCAACAATCCAACAw^ 
vtc vD CGGGAGTACATCTACTATTrrrACACGAAACACGCTCCAACAACCCAACAGGA^^ 



nyc . ecu 
mus 
gorr 
hcmo 



cam bac TAGCCCTACACCTArTATTCCTACACCAAACACGCTCTAATAACCCGACAC^^^ 

• TAATACTACATCTGCTAT^CCr ACATGAAACACGATCCAAT AACCCA^CAuo^.^-.^^;^^ 
a-- ■ " : TAATAGTGCACCTACTArrcCTACACGAAACAGGArCCAACAACC,^.uAGwAu . 

tlm ■ j ub TAArAGTACACCTATTATTCCrACACGA.AACTGGATCCAACAA.C^A ;-^C^^^ 

-al cai T.:VATAGTACACCTArTATTCCTACACGAAACTGGCTCCA.^CA.^CCC.^v^^Gw^ 

llo ' "s CAGCAGTACACCTACTATTrCrCCACGAAACAGGATCTAACAACCC^Oo^^^ 

°?o ■ f asciaca cgccagttc:vcctactattcctacacgaaacacgatccaa(:aacccctc.^^^ 

^kO . taoC.aca r^GCAGTrC^TCTACTArrCTrACACGAA.:\CAGGATCCAACAACCCCACCGG^..Cv.^«. 

■ SSSGSSS^^ArrCCTACACGAA-ACAGGArCAAACAACCCC^^^^^ 

• CAACAGTCCACCTACTATTCCTACACGAAACACGATCTAATA.ATCCCTCCG^^ 

■ ^:t CAGCAGTACATCTACTATTCrrACACGAAACAGGATCC^ArAACCCCTCCGoA^^^ 
Jf^:;! C^GCAGTACATCTACTArrCTrAC-^CGAGACAGGATCCAACAACCCCTCCG^^^ 
ill • CAGCAGTACATCTACTATTCC-ACACGA.^C^GGAtCC^ACA.ACCCCTC^^^ 

■ CAGCAGTCCACCTArTArrCCTACACGAAACAGGATCCAACA.^CCGC?C.^>^A^^ 
CAGCAGTCCATTTATTArrrCTACACGAAACAGGATCCAACAAT^-CTC^^ 
CAGCGGTCCACCTArrArrCCTACACGAAACAC-GGTCeAACAATCCCTCTG-A^^^ 
CAGCAGTTCATCTATTGTTCCTACACGAXACAGGATCCAACAACCCTTCTGG^^^ 



eri .bar 
mon. sch 
hela.mal 

Jlx''"' SSSS^aSc^^cttattccttcatga^caggatctaacaa^^ 

can 
cal 



CAATAGTACaCCTCCTATTTCTAC^CGAAACCGGAXCCAACAACCCTTC^^^ 
CTGGAGTTCACCTGTrArrTCTTCACG.AAACAGGATCAAACAACCCATC^^^ 
cla sab CCArAATCCATCTACTCTTTrrAG^CGAAACAGGATCCAATAACCC.;.TC^^^ 
jTa v" CaATAATCCATCTACTCTTrCTAC^CGAAACAGGATCCAA-AACCCArC^^ 

■ ^--I CTATAATTCACCTTCrCTrTC?ACACGAAACAGGATCAAArAAC,-^.C^^ 

' se- CTATAATCCACCTTCTCTrrCTACACGAAACAGGGTCAAATAA.-wA-w^^^^ 
be! ■ III CAATAGTCCACCTTCTTTTCCTCCACGAAATTGGGTCAAATAATC=CC=C^wAT^ 

mSS CAATAGTrCACCrACTTTTCCTTCATGAAACAGGGTCCAACAACCCA^^ 
S:^a lemi TC:ATAATCCACCrCCTATrCCTTCACGA.^CACGA-CAAACAACCCCTa.G^ 
^e-o =cc CCACAACTCACCTCTrArrTCTtCACGAAACAGGATCAAATAAC.G^O.^^ 
ca^alma^ CCATAATTCACCrTCTTTTCCTACATGAAVCAGGATCAAACAAC CTT^ 

I=0 gir ?itr^SSaScTTrrCCTCCACGAATCAGGArr_^VCAACC=3^^^^ 
^C- L- CTGCAATTCACCTACTTTTCCTACACGAATCAGGATCAA.^-A^C--.-^---^G^^^ 

■ " TTaTGATTCACCrCATCrrrCTACATGAAACACGCTC.^TA.=.r^^^T-.^ww~^ 

CAArCGTTCACCTCCTCTTCCTC=ACGAAACACGATC.^CAA.---^^.-G^;-^^ 
CAACCCrCCATCTCCTArrrcrACACCAAACACGATC.^AACAAC--T.-.-.Gw 

CAACACTCCACCTCCTATTCTTGCACGAAACGGGATCAAACAAC --.C^Co^- -^^ 
dug . dug T.:^TAGTCCACTrACTArrCCTCCACGAAACACCCTCCAACAA.-^CA- 

^ax CACGAGTGCACCTAACCTTTCTTCACGAAACAaCCTCAAACA^w,-^CT«Co.^.-^ 
! • CAATTATCCACCrCACArrCCTTCATGAATCACCCTCAAAC.^CGCAC^.wC«_A . 

C.AATTATCCACCTCACATTCCTCCATGAATCAGGCCCAAATAAT--AC^^w^.-^.-_-- 
CCATCATGCACCTCArCTTCTTACA7GAATCACaCTCTA.s.TAACC-AC_-.-.^C^--^-- 
CTATCATACACCTCATCTTCTTACATGAATCAGGCTCTAATAAC— «C^^w«.w^^-^--^ 

CCATCATCCACCTCATCrrCCTACATGAATCACOCTCTAACAAC-C . - . •'■;1';;;^'^IZZ.::''^ ~ 
CCATCATCCACCTCATCTrCG-rACATGAATCAGCCTCW^CAAC-r-TC • - - 



a: r -CO 
oavo . tnuC 
rra.bl/ 
c ra . s-a " 

a . arg CCATCATCCACCTCACATTCCTACACCA-^TCAGGCTC.^CAA. -^.-^C^---^ 

CCATCACCCATC-rCATATTCCTACATCAATCAGGCrCAAATAAC^-. - -^^^'^l^^^. 



^C!J-'^^^^^^^^P^^P,7;5,X'TC'rTACAC::3AATCAGaC . - AAACAAC'rCACTAGGC--i -^^-Aj 
CCATCACACATC-rTAT-^TT— TACACGAATCAGGCT^ 

CCATTATCCACCTCACATTTTTACACG AATCAGGATGAAAC.AA^ - * "^TX 



f ra . f r.l ct ArCATCCACCTCACATTTCTGCACG AATCAGGCT-T.au^J^CAA GGGCG^^^Cv.*-^ 

i - - cru ^^'^^CATCCACCTTACACTCGTCGACGAATCAGGTTGAA.XT^ 



rrAATCGACCTCA:':TTC-:TT-:ApAATp-^2-;^32':'^:'^^:ZZZ;:i"" 

t^XAATC'^AC'^T'tA GGTT'^GTTGACGAATGGGGCTGAAAGAA 
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gru. ant .gil 
gru, ant . sha 
gru. leu 
gru.can.pra 
gru . can . row 
gru. can . cab 
gru . can . can 
gru . ame 
gru. gru 
gru . mon 
gru - nig 
gru . j ap 
cic-boy 
rhe . ame 
anc . alb 
fal< fam 
fal.ver 
f al .per 
fal.spa 
ayr . ame 
smi . sha 
vid.cha 
ciiry.pic 
emy.orb.kur 
Che - mud 
eum - egr 



asp. 
ore. 
add. 
ory. 
hip. 
ale. 
sig. 
be a . 
dam. 
ccn.. 
amm, 
pse . 
cap , 
hem. 
cap . 
rup , 
rup . 
nem . 
bud. 
pan. 
ov i . 
ov i . 
cap, 
ovi . 
ore - 
cep . 
cep. 
bla . 
boT . 
boi . 



mel 
ore 

nas 

dam 

equ 

bus 

lie 

hun 

lun 

cau 

ler 

nay 

ibe 

j em 

fal 

?yr 

r-u? 

cau 

cax . 

hod 



tajc 



vig 
cri 
mc3 

dor 
max 
boa 
^ ru 
z ra 



r: 2 



CCCTAATCCACCTCACCTTCCrrCACGAATCCGGCTCXAACAACCCCCTAGGCATv^^^ 
CCCrAATCCACCTCACCTTCCrrCACGAATCCGGTTCAAACAACCCCCTAGGCA . C^^A^ 
CCCTAATCCACCTCACCTTCCTTCACGAATCCGGCTCAAACAACCCCCTAGGCATC^^^. 
CCCrAATCCACCTCACCTTCCTTCACGAArCCGCCTCAAACAACCCCCTAGGCA^w^-^ 
CCCTAATCCACCTCACCTTCCTTCACGAATCCGGCTCAAACAATCCCCTAGGCA^^^^^ 
CCCTAATCCACCTCACGTTCCTTCACGAATCCGGCTCAAACAACCCCCTAGGC^^ 
CCCTAATCCACCTCACCTTCCrrCACGAATCCGGCTCAAACAACCCCCTAOT 
CCCTAATCCACCTCACGTTCCTCCACGAATCCGGCTCAAACAACCCCC . AGs^C^. 
CCCTAATCCACCTCACCTTCCTTCACGA^rCCGGCTCAAACAACCCCCTAGGCATCGTAT 
CCCTAATCCACCTCACCTTCCTCCACGAATCGGGGTCWlCAACCCCCTACGCATCCTAT 
CCCTAATCCACCTCACCTTCCTCCACGAArCCGGCTCAAACAACCCCCTAGGCATCGTAT 

ccctaatccatctc^ctttcctccacgaatccggctcaaacaaccccctaggcatcgta^ 

CCC^AATCCACCTCACCTTCCTTCACGAGTCCGGCTCAAACAACCCCCTAGGCAx CA^ CT 

c-t-cttatccacctcaccttcctacacgaaaccgggtccaacaaccccttaggaa^ 

TCCTAArrCACCTGGCATTCGTCG.AGGAArCAGGGTCA-iACAACCCACTAGGCA.CACAT 
CC^AA'^CCACCTCACCTTCCTACATGAATCAGGTTCAAACAACCCCCTAGGAATC^^ 
CCCTAATTCACCTCACCTTCCTACACGAATCAGGTrCAAACAACCCCCTAGGAATCACAT 
CCCrAATCCACCTCACCTTCCTACATGAATCAGGCTC.AAATAACCCCCTAGGAATCACAi 

CCTTAA-^CCACCTCACCTTCCTACATGAJ^TCAGGTrCCAACaACCCCC^^ 

CCCTAGTCCACCTAACTTrcCTGCAGGAGTCAGGCTC.AAACAACCCCCTAGGCATT^^ 

C^CTCATCCATCTCACCTrCGTGCATGAAAaAGGTTCAAACAACCCTCTAGGTATs..^^ 

CTCTAGTCCACCTCACATTCCT.ACACQAAACAC-GATCAAACAATCCAA 

C^ATAGTACACCTACTTrrTCTACATGAAACTGGATC^\CAACCCAAa^GGAT^^ 

CAATAGTACACCTACTCTTCGrACAGGAAACCGGArCAA.ACAATCC.AACAGGA^.^^ 

CAGaiGTACArCTATTATTCCTGCACGAA.ACAGGATCAAACA^^ 
C:AATAATTa^CCTACTATTTCrTC.ACGAAAC^GGATCAAArA.\CC 

CAGATTCAGATAAAArrCCATTCCACCCTTACTATACTATTP.AAGAC^^^ 

CAGACACAGACAAAATCCC^XrrCATCCTTATTACAC^^ 
CAGACACAGACAAAATCCCATTCCACCCTTACTATACCAtTAAAGAa^.C^^ 
CAGAOACAGACAAAATTCCGTTCCACCCTTATTAT.ACCATTAAAGATAT^ 
CAGACTCCGATAAAACCCCATTCCACCCCTACTAGAGCATrAAAGACATTCT^^^ 
CAGACCCACArAAAATCCCA™CCACCCCTAGrATAC.:^ATGAAGGACA..Cr.-.OT^ 
CAGACGCAGATAAAATGGCA-CCAGGCGT.AGTATAC.^.TGAAGGACATTCT.^G^ 
CAGATGCAGATAAAA—CCATTCCAGCCCTACTACACCATCAAAGACATCGT^ 
CAGATCCGGACAAAATCCCG— CACCCCT.ACTACACTATCAAAGACG^C^.AGGv.^w.^ 



CCGACACCGATAAAATCCCA.-rCCCCGCCTA^ ^^^r—^i 

CAGACGCAGACAAAATCCC.^TTCCAGCCTT.ACTACACGATC^GArA^CT..^^ 

CAGACACAGACAAAATCCCArrCGAGCCTTACTAGACCATTAAAGATA..^.^G^ 
CAGACACAGACAAAATCCCATTCCACCCCTACTAC.ACC.ATTAAAGATA.C^^Go^^ 

CAGATACAGACAAAATCGCATTTCACGCrrACTACACCArrAAAG AT AT . J^^^^^-^^-^^ 
CAGAGACAGAGAAAATCCGA-TCACGCTTACTACACCArrAAAGATArCC^^Go^..^^ 
CAGATGCGGATPAAATGGCATTTCACGCCTAGTATACCATT AAAGACA . . -^-f 
CAGA-GCGGAGAAAAT-CCATTTl^fAGCGGTATTATACCATCAAAGACATTC . ^wGC^w ^.-^ 
CAGACATAGACAAAATCCCATTT CACCCTTATTATACAATCAAAGATATT CTACGCGG^ 

CAGATCCAGATAAAATTCCATr-TGACGCTTA— ACAGCATTAAACAT^ . ^-^^'^"^^'^'Z^—^ 
CAGATGCACACAAAATCCCA— TGACGCCTAGTATACCATTAAAGACA^^^-G^C.w 
CGCAGACACATAAAATTCCCTTGCACCGTT PSGTACACCA— =^AAGACAT^^A.G^^^^^^ 

CGGACACAGACAAAATCCGGTTG:r^nr>0n.?r>C.7*'^f^^^:^JArTAAAGACA.T^^ 
CACACACAGAGAAAATCGCATTGCAGGCCTAGTACACAATGAAACATAT^^^Au^^ 



:TACTArACAATC.:i.AAGACAr 
•GACCCGTACTATACrATTAAAGATATCGTAOGCG^ 

CACACGCAGACAAAATGGGGTTGGAGCGGTAGTACACTATGAAACACATCCTAOGCGC^ 

CAGACACAGACAAAATTGGATTGCACGCTTACTATACGATTAAAGACA . -^^^^C^tZ^ 
CACAGGCAGAGAAAATT-CATTTGACGGGTAGTATACGATTAAAGACATG.^A^G^O^^j^ 
GAGACGCAGATAAAATCGGATT TGAGGCGTAGTA -AGTATTAA AGArAT-rt . Av.'.^ - - 



CACACACG 
CAGACGCAGACAAAATTGGA 
CGGACGCAGACAAAATGGGA 



40 
40 
40 

40 
40 
40 
40 
4 0 
4 0 
40 
40 
40 
40 
40 
40 
40 
43 
40 
40 
40 
40 
40 
40 
40 
40 
40 



500 

300 
300 
300 
200 
JOO 
SCO 
300 
100 
200 
300 
300 
300 
3C0 
300 
300 
JOO 
3 00 
300 
lOO 
500 
100 
300 

no 

300 

joa 

3 00 

:oo 

300 
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bub . min 
buba . bub 
era .ang 
era .eur 
kob .ell 
kcb . meg 
red.aru 
r^d.ful 
neo . mc3 
pel .cap 
ga- . da.-n 
our .our 
ant: .cer 
sal . cac 
tr.ad.kir 
rap. me 1 
ca= .gas 
an w , acne 
hyd. ir.e 
rnun . mun 
ale .ale 
cer.ela-kan 
csr-ela.xan 
cer .ela.can 
cer .nip.car.t 
car. nip. yes 
cer . nip • ker 
cer .nip-pul 
cer .nip. nip 
cer .ela.sco 
cer .dam 
ran. car 
mos . f^:s 
cnos . leu 
mcs . ci:r 
tr.os , ber 
mcs . rncs 
^ra. jav ' 
crag - nap 
bala . acu 
bala.bon 
bala.bor 
bala - edi 
esc^. . rob 
bala . mu3 
me-ga . ncv 
bala - pby 
cap . mar 
c*±ph . corn 
cep:-i . eu" 
lage . cbL 

1 2 . a 
lag- . =r'i 
I jg« . rb3 
I 1:13:3 . bo r 
lL-5;o p'^r 



\TTAAACACA 

CAGACACACACAAAATCCC^rrCCACCCCTATTACA^ 
CACACATAGACAAAATTCCATTCCACCCCTA' 
CHAACATACACAPu^rrCCATTTCAGCCTT 
CAGACATAGATAAAATCCGATTCCACCCCTACTACACCAT 



CACACACAGACA;-^-\TCCC.^rTCGACCCATATTATACCArC.^GArArTC^Moo.^v,v^ 
CAGATGTAGAC:;A.A.ATCCCAr— CATCCAT.AGTAT.XCTATCAAGGACGTC^ 

CAGAYATGGAC.^^TCCC.:^TTCCACCCNTACTACACCAr-AA-AGA-A 

CACACGCAGACAA.=^ATCGCArTCCACCCCTAGTACACCATTAA.AGACAr^^^.^OwC^^ 
CCGACATAGAC3un-A.3,TrGGArTCC\CCCATACTACACCArrAAACArA . . CTAGGCGCCT 
CAGATGCAGACA-:;-A.ATTGCG~CCAGGCCTACTACACCArC^ 
CAGArGCAGACA.:.GGTCC: 



rTAGGCGCC 

CACjA i Ll^-v\OAV«rfJu-\U-vj - w >^ w--. - i w w.-vv- w ^ ^- - * . ^ 

CAGACGCAGACAAAATTCCA— CCACCCCTACTACACTATCAA^CATATCCTAGGAGCrC 
CAGATTCAGAC.AAA.=.TCCCATTCCACC=CrACTACACCArTA.AAGACArrCTACGCGCCC 



CAGACGC\GACGGA.:^TCCC?.rTCCGCCCCrACTACACTATTAAAGACATCv-TAGv.v.w^^- 
CAGATATAGAC^:^^rCCC.:^rTTCACCCCTAC~ACACC^rr.^GACATTTTAG^^^ 
CAGACGCAGAC^^^rCCCArrrC^CCCCTACTACACCArCAAGGACA^^AGw^uC^^ 
C:VGACGCAGAGV.VATCCC.:^rTCC^CCCA~ACrACXCCArC^^AGACArT^A^^^ 
CAGATGCAGATX^iATTCCArrrC^TCCCTACTAC^CCArrAAAGArArrCTAGw^^ 
CAGArGTAGAC?A.A.:=.TTCCTTTCCArCCCTACTArACCArrAAAGATA.^-^Gw. 
CAGAC3CA.GACV>A.irCCCArTTCACCCTTACTACACrATCAAAGA.Aj.v-^A^^^ 
CAGACGCAGACVwi-ATCCCCrrC-CArCCTrACTArACCA. .AAA-GATATC. «-G^v- 

CGGACGCAGACAAAATCCCCTTCCATCCTrACTACACCLA.TA.-J^G.-^..^ ^,^Uw-w^. - . 



CGGACGCAGAG^AAATCCCCTTCCATCCT ^ 

CC<rACGCAGAC^A.TCGCCrrCCArCCTTACTAr.^CC^ 
CGGACGCAGAC.WATCCCC"CCArCCTTACTAT.ACCATTAAA^^^ 
CAGACGCAGACAAA.ArGCCCrTTCArCCTTATTATACCA..AAAGAT^^ 

CAGATGTAGAT.^^^TTCCCTTT^ 

CAGATATAGAC^AA-CCCATTCCACCCCTACTAC^CG.^rC.AAAG^^^^^ 
CAGACATAGACX^.^ATCCCATrCCACCCCTACTA^^^^ 

CAGACATAGACAAAA.rCCCArrTC.\CCCCr.=.CTAC\CGArCAAAGAT 
CAGACGCAGACAAA-^rCCCCTTCCACCCATACTACAC .A , . --^^^f^Z; , 

CTACTACACAATC; '^'^^^ 



CACACGCAGACAAGATCC 



CTG AT AT AG Aa3u3A-3,TCC CAT' 
CCGAC\TAGACAAA.=.TCCC.ATTCCACC 
CCAACATACACAAA.ATCCCAT 
CCAACATAGACAATATCCGATTC 



^TCAAAGACATTCTAGGCGCGC 



CGCTACTACAC-A.ATT 

TATTA3ACAATT.AA.AGACATT 



.TTACAC.^vAC 

^ ^ . ZCCTATTACAC.AATT 

CTGACATAGATAA.AATTCCATTCG.ACGCCTACTACAC.^~ 
CCAACATAGAC.au^VAATCCCAT^CCAC'ZCTTAGTAC.^iCAA^T 
CCGACATAGATAAA.^TCCGATTCCACCCCTACCACACAA . 
CCAACATAGACAAAATTCCATTC 
CCAACATAGACAT.^ATCCGA 
CCAACATAGACATAATCCTATTT 
CGAACATAGACATAATCCCATTGCACCC 
CCAACATAGACATAATCCTATTTTACCC 
CTAACATAGACATAATTCCAT^'tiTACt^ 
CrAACATAGACATAA TTT -A T . TTA C^C 
CTAACATAGACATAAT-TT -A rT^TACT- 
CCAACATAGACATAATTCrAT^-rCAC^-r 

CTAACATACACATAA TtTTA 7 . - -'^'^^^ 
CTAACATAGATATAATTrTA rTTTArTT 




T ATTACACAA TTA-A-^^G ACATCT 



TATTA CACAATT AA-^ Z 
r A TT A r AC TT.AAA G AC A T 

TA CTA 7 A TAATTAAA 3ACAT 
7 ATT A TA rA A TTAAA 3 A 
TA TTA^ATAATTAAA ^ATATTC 
TATTA.IA :AA 7TAAA : A ^A 
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gio , mac 
glo .mel 
fere . acc 
pepo . ele 
gram.gri 
pse . era 
lag* . acu 
orci . fare 
orca .fare 
del .cap 
del . cro 
del. del 
seen- cl/ 
scen..cce 
cur . adu 
Swen. fro 
saus . chi 
scea. Ion 
turs . tru 
lace. alb 
s::en.bre 
sota. flu 
del. leu 
iTiCno . men 
p la;:, gar. 
placrr.in 
iccgi.bre 
kcgi.six 
phys - ca?i 
lipo. vex 
paoc . sin 
bera-bai 
ziph.car 
me so . eur 
rneso . bid 
meso . den 
hype - a.-np 
fr.eso - per 
pcnc . bla 
hex. lib 
hipp , arnp 
die - sum 
rhin. son 
cera 
equu 

bab/. bab 

su- . bar 
sua . sc r - ev 

.gua 
Vic . vir 
cam . bac 

ar- . far 
dirT.ga:: 
-um . ; -^b 
ra I. . ; 
O'i "3 . r -3 * 



CCAACATACACArAATTCCATTCCACCCCTATTATACAATTAAAGATATCCT^^ 
CCAACATAGACATAATTCCArrCCACCCCTATTATACAACTAAAGATATCCT^^ 
CCAACATAGACA'-AA'^'"'" \— rACCCCTATTATACAATTAAAGACA x Cv. • AuGw -.v. . v. 

ccaacatagacat.=^t4^^attccacccc^^ 

CCAACArAGACAr.V^TTCCA. .CCACCC. .A. .ACAC.^- 
CTX^iCATAGATATAATCCCGTTCCACCCTTATTArAC^^T' 




TArCACACAArT.^^AAGATACCCTAGGCGCCC 
,rC.2trACATTTAAAGACATCCTAGGCGCCC 



CCAACATAGATAT.VirCCCA" 

CCA.^C^TAGACATA.^TCCCA~^w^ww^ . - - ^^ ^^ 

CCAATATAGACAT.V.TCCCATrCCACCC-AT~ATACAA^aA.^AGATA.^ 

CCAATATAGACAT-^XTCC^rrCCACCCTTArTATACAATTAAAGATATCC^^^^^ 

CCAATATAOACATAATCCCArTrCACCC-TA-ArAC.^rCAAAGACA~CC.Ao^.^v^^ 

CC:AATATAGAC^T.:VArCCCArrCCACCC-TAT7ArACAA.rCA.^aA^^^^ 

CCAACATAGACATXArCCCATTTCACCCTTArTArACAA.TCAAAGACATOT^ 

CCAACA-AGAC^tAATCCCA-TCCACCCTTA-ATAC^-ATCAAAGACA.^C^AGv. 

cSATATAGACATAArCCC.ArTCCACCCTTA-ArACA-ATCAAAGACATCC^^^^ 

CC^CATAGATAT.:VArTCCArrCCACCCTTArTAaACX^TCAAAG^^^^^ 

CC^CATAGATATAArCCCArrCCACCCrrA~ACACVATC:^GAOAT.^^ 

CCAACATAGATATA-^TTCCArrCCACCCTTArTACAC^ATCAAAGA AK 

CCAACATGGATACAATCCCArrCCACCCCTACTAaACi:^rCA.^AGACA.>-CT-^^.G^ 

cSaCA-^AGACA^^A-CCCCrrCCATCCCTACTACACXArCAAAGACATGCTAGGCGCTT 

cSJSCTSSL^TCCCrrTCCACCCCTACTACACA.Ara^^^^ 
CC:^CACTGAa^TCCCTTTCCACCCCTA.CrACAC.-ATCAAAGA^^^ 
■CCGACATAGAaVA-:L^TCCCArrCCACCCCTACTACACA.ArCAAGGACATC^^^ 
CTGATATAGACAAAArCCCATTCCACCCCTACrACACA-ATCX^GATAT^C^^^^ 

ccaacatagacaaxatcccattccacccctacc:acacaa-c?u=ji.ga 

CTX:^CATAGAC:VAAArCCCATTCCACCCCrACCACACA.ATT-AA.AGA^^^^ 

CTAACATAGACATXATCCCCrrCCACCCrrAC7ArACAArCAAAGATATCC.^G^ 

CCAATATAGAT-^VAAArTCCA-TCCACCCCTACTATAaAArCAAAGATAT^C.^^^^^ 

CCGArATAGAC:^:^^TCCCA"CCACCCTTA-ACACA.A-CAAAGAC^^^^ 
C-^aA-ATAGACAAA.A.rCCCArTCC:kT=CTTA=TACAC^rG.^OATA^— T^Gv,^«C.^ 

CCGACATAGATAAAArrCGAr:CCACCCCTACTACACX^rTAAAGArATCC.^^v^^^ 
CTGACATAGATAAAATTCCATrrCACCCTTA-ACACXAraAAAGA^^^ 
CTGACATAGACAAA.ATCCCGTrCCACCCArAC-ACAC.^TCAAAG^CAC 
CTCACATAGACAAAArrCCATTTCATCCTTACTATACA^^ 

cISSSS??S2tSS^cc2ccgcta7~aca^^^^ 

CAAACCCAGACAAAATCCCATTCCACCGCTA— ACACAATCAAGv^^CA . ^ -^AGv. - ^ . - 

CCAACATAGAC.:v^TCCCA~CCACCCATA"ACACAATC.AAAv.A^A. ._.GCv.~^ 
CTCACATAGACAAA;^.-:CCCATrCCACCCGTACTACACAATTAAA3A> .«Cw«- . . - 



CACATATAGACAAAATCCCAT 
CAGACATAGACAAAATCCCAT 
CAGACATACACAAAATTCCAT 
CAGACATAGACAAA-^^TTCCAT 
CCGATATACACAAAATCCCCT 
CGGATATACACWAATCCCCT 
CAGATATAGACZ-AAATrCCCT 
CACACATAGACAAAA T-rC-TA T 
CTG ACTCAC AC AAAA T-TCGA T 
CT'IACTC.GCA'rAAAATTGGAT 
CC;^w^CTCACAC.VAAATrT':AT 
CT-^ACfZAQACAAAATTTTAT 

ct'3actcacacaaaat-:':':at 



CCACCCCTAGTAT ACCATT AAAG ACAT . CTAGGAGCCG 
rrGACGGAT A.~ACACCArr.AA AG ATATCC . ACGAGCCG 
TGACGCATA-ACAGTATCAAAGACArrCTACGAGCC^. 
TCACGCATA-A-AGTAT-TAAAGACATTC <.C^^^.-.^ 
-rCATCCCTArTATACAATTAAAGACArrG.^------- 

-.zl :7Gc4a :4a:. I-^attaaag acatggtaggagcac 

-rGAC-GATATTATACAArrAAA^ATATG-:^^--^----^ 
-GA-r-TGATATTATACAA "AAA J A. A. GC . 
■TGATT'rATATTAtAGAATTA.XAGATAr-rrrGOGAA--- 
-"A r7-A T A T- A r A T AATTAAAGATATGCrAU-^AA - - - 

TTA r t :-TA :ta :a taa tt aAv\ ^ATAT-rGrAG-GCTT/^ 
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pho, f asciata 
pho.gro 
pho. vie 
cys ,cri 
hyd.le? 
l«a .wed 
mir . leo 
eri .bar 

hela . mal 

ssl . Chi 

ail.fui 

fel 

can 

cal 

gla.sab 
gla . vol 
hyl .pha 
pez . sec 
bel-pea 
pee. mem 
gala . demi 
pero .poc 
gala .mac 
gala.moh 
oco .gar 
Icr . car 
nyc . cou 
mus 
corr 
fccmo 
dug . dug 
els. max 
af r . con 
pavo . muc 
era .bly 
era . sac 
era . ccb 
era . cem 
arg.arg 



cae 
cro 

bar:: 
era 



Ll 

. cro 

. cho 
era 



i c h - c ru 
ar.c . par 
ar.e . vir 
gru . ar.c . ar.c 
g ru . a n c . g i I 
gru . ar.c . J ha 

gru . car. . p ra 
'5 ru . can . 
gru . can . cab 
g ru . can . can 
•7ru - aor; 



CCGACTCAGACAA;UTCCCA7TCCACCCATACTATACAATTAAAGATATCCTAGv.Aw^v.v. 
CCGACTCACACAAAATCCCGC:CCACCCATATTATACAATTAAAGATATCCrACwAC^-u 
CCAACTCAGACAAAATCCCA— CCACCCGTACTATACAATTAAAGATATCCTAGwwwv-Cv. 
CCGACTCAGACAAAArCCCA-r:CCACCCATACTATACAATTAAACACATCCTAGGAGv.v.v. 
CCAACTCAGACAAAATCCCATT-rCACCCCTACTACACAATCAAAG ACATCCTAGGAw^. ^ - 
CTGACTCAGACAAAATCGCArrTCACCCC-TACTACACAArCAAAGACATCu.AGGAGCCC 
CCGACTCAGACAAAATCCCArTCrACCCATACTACACAATC.AAAGATATCTTAG^^ 

CCGACTCAGATAAAATrCO;.. .CCACCCATACTATACAG --■^^'^'^^^^^^Il^^^'^'I't'ZZJl. 

CCAACTCAGACAAAATCCCArrCCACCCATACTArACAATTAAAGACA. .CTAGuAu^.. . 

CTGACTCAGACAAAA7CCCATTTCACCCGTACTATACAATTAAGGACATCCTAGGCGCCC 

CCAACTCGGACAAAATCCCATTTCACCCATACTATACAATTAAAGACGCCCTAGGCGCCC 

CCAACrCAGACAAAATTCCArrCCATCCCTArTATAC^?.TTAAAGATATCrrGGGCGCrC 

CCGATTCAGACAAAATCCCArrCCACCCATACTATACAATCAAAGACATCCTAGGTC . . C 

CAGACTCAGACAAAATTCCArrTCACCCTTACTACACAATCAAGGATATCCTAGGAGCCT 

CAGATACGGATAAAATTCCArrrCACCCCTATTACACTATTAAAGACATCCTAGGAGCAC 

CTGACTCAGATAAAATCCC=.~CCACCCTTArTTCTC^TTAAAGACACCC.AG^_^v^ 

CrGACrCAGACAAAA7CCCATTCC\CCCCTACTrcrC.^TTAJi^GATACC_..-G^^-^-^ 

CCGATTCAGACAAAATCCCArnrCACCCATACTATTCV.TTA-AAGATCTCCTAGwC-wC^ 

CCGATTCAGACAAA-CCCArrTOACCCATACTATTCAATTAAAGATCTCCTA&.Gw^ 

CTGAATCTGATAAAGTACCArrCCACCCATACTTCAC^TtlAAAGATATTC^.G^^^ 

CCGAATCCGAC^TCCCArTCC.^CCCCTAC~CACA^rr.^CACATTTTAGv^Gv^^ 

CAGACrCAGACAAAATCCCCrrTCACCCCTATrACATAATCAAGGATCTCCxAGv.^^ 

C^GAATCAGACAAAATCCCCTTCCACCCCTACTACACCACeAAAGACTTACTAGG^^ 

CAGACTCCGACAAAATCCCATTCC-ACCCCTACTACACAArTAAAGACCTACTAGv^G^ 

CAGACrCCGACAAAATCCCCrrCCACCCCTACTACACAATTAAAGACCTAC..^G«^^ 

CAGACrCTGACAAAATCCCCrrCCACCCCTA?TACAOArrAAAGACCTrv.-AG^a«Gw 

CAGACrCT3ACAAAATCCCATTrCACCCCTACTACACATTAJ^GArATTCTA^-«-G_^ 

CAGACTCAGATAAGATTCCArrTCACCCCTACTACrCACTTAAAGACCTCCTAGw^^^ 

C-AGATGCAGATAAAArrCCATTTOACCCCTACTATACAATCAAAGATATCC.AG«.^^ 

CCaACTCTGACAAAATC^CCTTCCACCCCTACTACACAA-CAAAGACATCCT.^C^ 

CCCATrCCGATAAAATCACCTTCaACCCrrACTACAC^^ 

CAGACTCAGACAAAATTCCCTTTCACCCGTACTATAC-ATCA^^ 
CCAATTCAGATAAAATCCCArTCCACCCGTACTACTCCCTCAAAGATA CC^^^ 

CCAACTCAGACAAAATTCCGTTCCACCCATACTACTCCCTC^GArA. 

CTAACTCTGACAAAATCCCATTCCACCCGTACT.^CT CCCTCAAAGATA - '^'l^.^'^'^^^^T. 

CCAACTCTGACAAAATCCCA"rCArCCATACTACTCCCTC,AAGGATATC>,^AGw 

CTGACTCTGACAAAATCCCAtTCCACCCGTACTACTCCCT-AAACA.A-C^^^ 

CTAACTCTGACau3J^ATCCC.3.TTCCACCGGTACTACTCCC iCAAAGATATCC^^ ^ 

CT.^CTCTGACAAAATCCCATTCCACCCATACrACTCCCTCAAAGACA,w^^.^GwC^ 

CTAACTCCGACAAAATCCCATTCCACCCATAGTACTCCCTCAAAGATA.CC^^C^ 

CTAATTCCGACAAAATCCCATTCCACCCCTACTACTCCC . 
CTAACTCTGACAAAATCCCCTTTCACCCATACTACTCTCTCAAACATA . - 

CTAACTCCGACAAAATCCCATTCCACCCATACTACrCCTTTP^C^ 

CTAACTCTG^AAAAT^ — -^:iAr.A:^ArCCTAGGCCrAG 

CA;iACTGCGATAAAATCCCAT . CCACCCCTATT 



CAAACTCCCATAAAATCC 
CAAACTGCGATAAAA-: 



rCCTAT 



:tact 

caaactgcgataaaatccgatt 

C AAACTGCG AT AAAATC C::ATT T C ACGC 
CAAACTGCGATAAAATC'TCA" 
CAAACTCCCATAAAATCCTAT 
OXAACTGCCATAAAATCC^A" 
C^VAACTGCGATAAAATCCrATT-rTACrCTTAT 
CAAACTGCGATAAAATGTriATT'r'rACGCC^AT 
rCATAAAATGrCATT-rCAC^C'r .AT 

TAT 




r AAACTGCG A T A^VAA 7' 



rrGAAACACArCG 
rTAAAACA 



'T,A.^^AACATAT 




TTCC' 

CCTTAAAAGATATCC 

'AAAAC ATATCC" 

TAAAACATATCCTAGGA. .GA 

CITTAAAAGArATCCTACGG . . CA 



G—TAAAAGATATGGTACGG . . GA 
rCTT.AAAAGATATGGTAGGGTTGA 

:ttaa^\agatatgctaggg , ^ga 



GGTTAAAAGATATGrTAGGGTTGA 
GrTTAAAAGAGATGGTAGGATTGA 

rTTTAr'^AAGATArGGTA':;';;-'; .tga 



wo 02/077278 



47 



PCT/INOl/00055 



gru . mon 
gru.nig 
gru. jap 
cic .boy 
rhe . ame 
ar.c.alb 
fal.fan 
f al , ver 
fal .per 
f al . spa 
ayc . atne 
smi . sha 
vid. cha 
chry . pic 
emy ,orb .kur 
che . mud 



CAAACTGCGATAAAATTCCArTCCACCCCTArrrrrCCTTAAAAGATATCCTAGGA^^ 
CAAACTGCGATAAAATT CCArrCCACCCCTArrrrrCCTTAAAAGArACCCTACC^ 
CAAACTGTGATAAAATCCCArrCCACCCCTATTTTTCCTTAAAAGArATCTTACGA. . ..A 
CAAACTGCGACAAAATTCCATTGCACCCCTACrrCTCCCTCAAAGATATCCTACGCCT^ 
CTCACTCTGACAAAATCCCATTCCACCCCTACTTCTCCCTAAAAG AtCCCCTAGCAv. . AG 
CCAACTGCGACAAAATCCCA~CCACCCATACTTTGCC~AAAGGACATCCTAGGATTC\ 
CAAACTGCGATAAAArCCCATTCCArCCGTArrACTCTCTC.AAACACCTCCTAGGA. . CA 
CAAACTCCGACAAAATCCCArrCCATCCCTACTACTCTCTAAAAGACCTTTTAGGAGT^ 
CAAArTGCGACAAAArCCGATTCCACCCAr ACTAGTCTCTC^LAAGArATCCTAGG A . . , A 
CAAACTGTGACAAAATCCCA—CCACCCCTACTACTCTCTCAAAGACCTCCTAGG. . . lA 
CAGACTGCGACAAAATCCCATTTCACCCCTACTTCTCCTTCA-^GACATCCTAGGArTTA 
CTAACTCCGATAAAArCCCA—CCACCCATACTTCTCCATAAAAGACArrCTAGGCTTTG 
CAGACTGTGACAAAATTGCATTCCACCCATACTACACCAGAAAGGACATCCTAGGCTTCG 
CAAACACTGACAAAATCCCArrCCACCCTTATTTCTCATAT.^VAAGACCT^ 
CAAACACCGATAAAATCCCTrTCCATCCCTACTTCTC2.rACAAAGACCTATTAGGACTCA 
CAAATACCGACAAAATCCCCrrCCACCCCTACrrCTCCTACAAAGACTTACTAGGACr 
CTAGCACAGATAAGGTGCCATTC-CACCC^LrATTACA.CArACAAAGACCT'TCTTGG. 1 .CA 



300 
300 
300 
300 
300 
300 
3C0 
200 
300 
300 
300 
300 
300 
300 
300. 
300 
300 



aec 
ere 

add 
ory 
hip 
ale 
sic 
bea 
dam 
con. 
amzn. 
pse . 
cap . 

cap , 
rup . 
rup. 
n.e.Ti , 
bud. 
pan . 
ovi . 
ovi . 
cap . 
ovi . 
ore . 
cep. 
cep . 
bis . 
bos . 
bos . 
bub . 
buba 
::ra . 
era . 
Kob. 
kob. 
r-d. 
r-sd , 
n-o . 



.mel 
.ore 
.nas 
.dani 
-equ- 
• bus 
.lie 
,buii 
,lun 
. tau 
.ler 
.nay 
. ibe 
. j em 
,fal 
.pyr 
. rup 
, cau 
. Cax . 
.hod 
. amm 
. vig 
.cri 
. mos 
ame 
dor 



:a-'< 



bon 
gru 
era 

bub 
ang 
eur 



TATTAArAATTCTAGrCCTAATACTCCTAGTACTAITCArACCGGACC-rACTAGw^^'^C^ 3 o 0 
TATTACTAATTCTAGCTTTArrACTCTTAGTArrATTCAC^wCCTGACCTACTTGGAG j> o 0 
TACTACTAATTCTAGTCCTCATACTACTAGTATTATTCACACCCGACCTACTTGGAGACC 3^0 
TACTACTAAtCCTAGCCCTTATGTTGCTAGTArTArTCGCACCCGACCTACTTGGAGACC 3 50 
TACTACTAATTCTAGCCCTCATACTACTAGTACTArTCGCACCCGACCTACrrGGAGACC 
TAXTACTAArCCTAGCCCTCATACTACTAGTACTArrCGCACCCGACCTGCTCGGAGACC 
TATTACTAATTCTAGCCCTCATACTACTAGTACTArTCGCACCCGACCTGCTCGGAGACC 
TACTACTAATTCTAGCCCTCATArTACTAGTACTArTTGCACCCGACCTGCTCGGAGACC 



350 
350 
350 
350 
350 
350 
350 
350 
350 



TACTACrAATTCTAGCCCTCATACTAC?AGTACTATTTGCACCCGACCTGCT-^«v:«AG^..C 
TAXTACTAATTCTAGCCCTAATACTACTAGTACTArTCGCGCCCGATTTACTTGGAGACC 
TGCTACTAATCCTGACCCTCACACTACTAGTACTAtTrACACCCGArC'TACTCGGGGACC 
CACTGCTAATCCTCGCCCTGATATTACTAGTATTATTTACACCCGACCTACTCGGAGACC 
TGCTACTAATTCrrGTCCTAArATTACTAGTACTArrCACACCCGACCTACTCGGOGACC 
TACTACTAATTCTTGTCCTAATArrACTAGTACrArTTATACCCGACCTACTTGGAGACC 3^0 
TACTACTAATTCTCGCCCTGATGCTACTAGTACTArTCACACCTGACCTACTCGGAGACC 3 o 0 
TACTACTAATCCTCACCCTTATACTACTGGT ACTATTT.ACACCTGACCT^^ 3 o 0 

tactaSStcScaccc^^^ ^ ° ^ 

TAGTACTAATCCTCGTCCTCATGTTGCTAGTACTATTTATACTTGACGTACTTGGAGACC 
TACTACTAATCCTAATCCTCATATTACTAGTACTATTTTCACCCGACCTACTCGGAGACC 
TCCTACTAATCCTCACCCTCATACTACTAGTACTA—CACGCCTGACGTACTCGGAGACC 
TCCTACTAATCCTCATCCTCATGCTGCTAGTACTATrCACGCCTGACTTACTTGv^AGACs. 
TCCTACTAATCCTCACCCTCATACTACTAGTACTGTTCACACCCGACCTACTCGGAGACC 
TACTACTAATCCTTACCCTTATACTACTAGTArTATTCACACCCCACCTAC * .GGAGACC 
TACTACTCATCCTCACCCTTAT.ACTACTAGTATTATTCTCACCCGACTTACTCGCAGACC 



^T.ACTACTAGTA 

TACTACTCATTCTAGCCCT. 
TATTACTTATTCTAGCCCTAA 

TATTACTAATrCTAACTCTAATACTACTAGTACTA-rTC 
TATTACTAATTCTAGCCCTAATACTTCTGGTACTATTCACACGCGACCTC 
TACTACTTATTCTACCCGTAATAATACTAGTACTATTGGCACCCGACCTG 

tgctattaatcctagccc4:aatactattagtacta~cacacccgac; 
tactattaatcctagccctaatactattagtacta 

TACT, 




TTGCAGACC 

TCGGAGATC 
CTCGCAGAC:! 
CGGAGACG 
GGGAGACC 
:GCGG AC C 



;CCCTAATAGTA 



TACTGCTAATCCTAA 
TACT ACT AATCCTAGT 



tCCT* 

TCCCACCCGACCTCCTCGCGGACC 
GGAGACC 
TTGCAGACC 
GAGATC 



a ru 
mos 




TCCTATTAATCCTAATACTAATAC 
TACTGCTAATCCTAGTCCTAATGCTT . <AC 
TACTACTAATCCTGGCCCTAACACTATT 
TTCTACTAATTCTAGTGCTAACACTTTT, 



CGGAGATC 
!3GACACC 



350 
350 
350 
350 
350 
3 50 
350 
350 
350 
3 50 
350 
350 
350 
350 
350 
3 50 
350 
3 50 
3 50 
3 50 
350 
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pel . cap 
gaz.dam 

our . our 
ant . ccr 
sal . cac 
mad - Ici r 
rap . mel 
qaz - gaz 
ar*u . ame 
hvd . ine 
mun . tnun 
ale. ale 
cer .ela. kan 
cer .ela.xan 
csr.ela.can 
csr . nip . cent 
car .aip.yes 
cer .nip - leer 
csr.aip.pul 
car .tiip - nip 
cer.ela.sco 
car -dam 
ran. tar 
mos . fus 
mos . leu 
mos . chr 
mos -ber 
mos .mos 
tra. jav 
trag. nap 
hala. acu 
bala.bon 
bala.bor 
bala.edi 
esch. rcn 
bala. mus 
mega . no^-^ 
baia.phy 
cap -mar 
csph . com 
Ciiph. eut 
lag-i . obi 
ceph. hea 
ceph. tiec 
lag- . au3 
lags . cr^-i 
Lage.obs 
Ii33o . bor 
Li330 .per 
glo -mac 
glo .me l! 
f ers . a t t 
P'-pQ . el-i 
gram.gri 
ps^ . era 
Lage . acu 
i. . br^ 
orca . br'^ 



TATTACTAATCCTAATCCTAACACTCCTACTATTArrTACCCCTG^^ 
TACTATTAATTCTAGCCCTCATACTCCTAGTrCTATTCACAC.AGA . CTC^^^ 

TCCTACTAATTCTAGCCCTCATGCTCCTAGTCCTA^CACACCAC^^ 
TACTATTAATTTTAACCCTCATGCrrCTAGrCGTATTCTCAcCGCA 
TACTACTTATTCTAATCCTCXTACTTCTAGTCCTATTTTCACCAG^C^^ 
TACTACTAATTATAGCCCTC.TACTCCTAGTTCTATTCTCACCA^^^ 
TCCTArrAATCCT.^ACCCTTAraC-TCTAGTrCTAT.Co^Au.pG^-^ 

TACTACTAATCCTAGTrCTTATACTCCTAG . .CTG i - -^'^^-^^ll^^XlC-.^-r-AGAC- 
TACT.:UTAATCTrAGCCCTAAT.^ATACTAGTACTA3TC3CACCA^^^ 
TCCTTCTAATTCTTTTCCrrA^TGTrATrAGTCCTArrTrCACCTG^v^ 
TACTTCTAATTCTC-TCCT.^.^TATTArrAGTArrATrCGTACCAG«^CToC^^ 

XACTCTTAACTCTTrrCCTAArACTACXAGTACTC^^^^ 

3a0 
350 

3oO 
3-50 
350 
350 



350 
350 
350 
350 



, irwv- i.-r^w w * w^^^^r*->^^ 

TACTTCTAGTACTCrrCCT.^TArrACTAGTATTATTCGCACCAGACCTG^ 
TACrrCTAGTACTC~TCCTA..rATTACTAGTATTATTCGCACC^^^ 
TACrrCTAATACTCTTCCTAATA^ACTAG^^^^_^Co^.-.C^^^ 

TACrrCTAGTACTCTTCCTGATATTACTAGTArTArrCGCACCAG^v^^ 
TACTTCTAGTACTCrrCCTGATATTACTAGTArrATTCGCACC^G^^ 
TACTTCTAGTACTCTTCCTGArATTACTAC-TArrATrCGC^CC^G^^C -.^ 

TACTTCTTCTACTcrrcTTA..TArTAcrAGrA7TArrcGc^ccA^^^^ -a 

TATTCCTATTTCTCTrCTTAATAACACrAGTACTATTrGC^CCAG^CT^^CT^^ 

TACTCCTAATTCTCT^CCTTA^ACTACTAGTA?TATr^GC^CwAG^^^^ 

TATTACTAATCTTAGTCTTA.^r.A.^CACTAG-ACTATTCACAuC^^^^ - 

TATTACTAATCTTAGTCTrA.^TAACACTAGTACTArrCAO.CC. l 

TATTACTAATCCTAGTCTTAAXA-^CACTAGTACTAXTCACACC..^ 

XAAXACrAAXCXXAGXCXT-A.^XAGXACXAGXACXArTCACACCCG^^ 

XAXXACXAAXCXTAAXCXTAATAGCACXAGXGCXAXXXAC.CCCG^^ 

XAGCCCXAXXTCXAGCCGXAAXACTACXAGXCCXAXXCXC^C^CG^^-^^ 
XAG-CCTAAXACTAGXCCXTCXAXXACXAGXCCXAXXXTC\CC3G«- i^-TXG«G«^ 

iA^^ASSxXCXAACCCTACXAGCACTAACCCXAXXCGa.^^^^ 
XACXACX.=VAXXCXAACCCTACX.^CACXAACCCTAXXCGCACCCG^^^^^ 
XACXACXA.^XCCXAACCCXACX.A.XXACXA.=.CCCXAXXCGaACCC-^^ 
XACXACXAAXCCTAACCCTAp-^TGCX^ 

XACXACXAAXCCTAACCCXACXAAXAXXA.\CXCXAXTXaCA 

XAXXACXAAXCCXAACCCXACXAAXGXXAACCCXAi^_-.C.-^u - ^ 'IZ^^^^^^;^-^ 

XAXXACXAAXCCXAAXCCXACXAAXACXAACCCTA^^v^-^w-^^^-- 
T-AC-ACXAA^CCXGACCCXACX-^XATXAACCXXAXTXACACC ^^-"^ 
XAXXCCXAAXCCX.^CCCTACXAGCA^AACCCXATXXC^ 
XAXXCCXAAXCCrAACCCXACXAGCAC^AA^--J.A^ 

TATTCCTAATTCTAATCCTACTAGCACTAACCCTATTCCCCCCTGA.C.^C.AGw 3oU 



350 
350 
350 
350 
350 
35G 
350 
350 
350 
350 
350 
350 



TATTCC. 

TArTCCTAATCCTAACCCTACTAGCACTAACCC 
TATTCCTAATTCTAGCCCTACTAACACTAACCT 
TATT CTTAATTCTGGCCZTACTACCACTAACCCT 

TATTCTTAATTC: 
TACTCTTAATCCTAGCACTAC 




^ttactaacactaaccc 
:t.^cactaac':': 



TACTCCTAATCCTAACACTACTAACAC. AvaCC 
kCTACTAACA"AACCr 
^, TAAC 

TAATCCTAA^ 
TACTCTTAATCTTAOT 




ITACTAACACTAACZC 



ICTACTAGGAGACC 
rCTACTAGGAGACC 

:acctactacgagacc 
:attacgagacc 

A--CCTGACCTGTTAGGAGATC 

-'AC'-'-^GACC'rACTAGGAGACC 

' ' -^:,C-GGTGACrCTACTAGCACACC 
■-"-ACCCCTGACGTACTAGGAGACC 

.r::.,:,:;..^^^A-cTACTACGAGAcc 

■2~-:CGrr7GACGTACTAGGAGACG 
.::ir::i^^^CA-CTACTACGAGACC 
.^^^^^-A-CTACTACGAGACC 



350 
350 
3 50 
350 

350 
3 5C 

35:: 

3 50 
3 50 
3 50 
3 50 
350 
J50 
)50 
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del . tro 
del. del 
sten^cly 
stien . coe 
cur. adu 
ster. . f r-3 
saus . Chi 
seer* . lor. 
curs .::ru 
laga , alb 
s t:en . bre 
soca. flu 
del. leii 
mono . rr.cn 
plac .gan 
claw ,mir. 
iccgi ,bra 
kcgi .Sim 
phys-cac 
lipc .vex 
phoc . sin 
bera.bai 
ziph.car 
meso . eur 
rr.aso . bid 
meso - dan 
hype -an:? 
meso -per 
ccnc -bla 
iiejc.lib 
hip? .a:np 
die , SUCH 
rbir.-scn 
csra 

baby.bab 
phac . af r 
sus ,bar 
sus . scr , 
lama . gla 
ianta .g^ia 
vie , vie 
cam . bac 
arc . for 
arc -gaz 
.•urn . j ub 
-al .cal 
odo . roQ 
aho . t'ajc ia -a 
pho . gro 

rya.cri 
r//d. le? 

Ti r . l-;o 
:r i . ba r 



TACTCCTAArcr7.:u:.CCCTA—ACCP^CTGACw™A— v^AC -^uuMw^^^ ./^^ rAGGAGACC 
TACTCCTAArCTT.^CCTTACTAGCACTGACCCTArTCACTCCCGACCTACrAG^ 
TACTCGTAATCTTAACCCTACTAGCACTAACCCTAtTCACTCCCGAGCTACTAGGAGACC 
TACTCCrrAATCrr.VHCCCTACTAGCACTAACCCTATTCA 

TA"CCTA.^rC".^^CCCTACTAGCACTAACCCTArrCACGCCGGACG"CTAGGAAAC 
TAGTCGT.^rCCT.^-ACrGTACTAGCACT.AACCCTATTCACCCCCGACCTAC'rAGGAGACC 
rAG'"CCTA-:krC'r'rAACCG'rA~AGGACTAACCGTArTCAGGGGCGAGCTAGTAGGAGAG:: 

irrCACGGCTGACTTACTAGGAGACC 



TACTCTTAATt 



rTTAGTAGCATTAACCCTA: 



rCTACTAGGAGACC 
rCCCCGAGCTACTAGGAGATC 
ZCGCCGACCTACTAGGAGACC 



TACTTT 

TACTCCT.V.rCCrGACCCTAC'rAGCACTAACCC-rArrCACCCCCGACC'rACTAGCAGArC 

TACTACTAATCGTAACCCTA—AACAGTAAGCGTArTCACACCTGAC-G^^ 

TCCTACTA.ArCCrA.\rrCTACTAGCAArAACCCTACTC.ACACGTGACCTCCT^^ 

rACTGCT-^^rCTC-AGCGGTACrTACArrAACGCTATTCGCACaAGACCTArr.^^^ 
TAciACTAArCTCAGCAGTACTCACACTGACCCTGr^ 

TACTACTAArCCTArCCCTACTTACACrAACCCTGrrCGCACCCGACCTGCrAGGAGATC 



TACTTACAGTAACCCTG 

TTCTArrAATAXTTGrr CTAC 

rACTArTTArTCTAACTrrACTAACACTAACCTTArrTrrACCTGACC^ 

TACTACTAArCGTAGCCCTACTaACGCTAACCCTAr^ 
•^ACTACTtAr^CTAGG^ 

^ACTACTAATTCrAACCCTACTCGCACTAACGCTArrCGCAGCTGACCTGCTAC'GAGAGC 
-^ACTATTAATTCTGGCCGTACTrATACTAACCCTArrrGCAGCrGACGTACT^^ 
TA^AGTAArCCTAGTCGTAGTCACArrAACCCTArrGGCACCGGACCTACTAGGAGACC 
TATTATTAArTAGAGTGGTACTTArACTAACCCTArTTGCACGTGACCTAr^^ 
-^A-^AATAATCCCAACViTACTCACGGTGACTGTATrCACCGCTGAGCTA^^AGCAGACC 
TC^AATAACAATAGTACTCACACTAACCrrArrTGCCCCAGACCTCCTAC-^^^ 



TACl 

TACTCCrAArAACAACACrACTCACACTAACCTTAr 
TACTTCrAATGC 



TGGGCGAGACCTCCrAGGCGACG 
GCTAGTrCTArTCTCGGCTGACCTCCTAGGAGACC 

TG ACATCCr ACGGGAC C 



rGCTAATCCTAGTATTATTCi: 
.TCrrACTACTA 




u^-^' ,^..-.v-.-^ j:ta~g'^ 

TACTCCTAATCCTAGCAGTAGTCGGCCTAGTrCTArTGTC.AGG.AGAC^CCCT^^ 
rCCTCCTACTCCTACTCCrACT.^GCGTAGTATTA-GTCGGGrGACCTCG-^^ 
rACTCArAATTArACCTGTTCTAATCCTAGTACTArTCT 



rArr 



-'A-TTA'^AArACr.VVTCCTACTAATCCTTGTACTATTCTCACCAGACCrAGTAGGAGACC 
TACTACTTArrCTAACCrrACTTCTACTCGTACTArrCTCACCAGACCrACTAGGAGACC 
TACTACTTATTCTGACCCTACrrCTACrCGTACTArrCTCACGACACCTACT^ 

tactacttattct':;attctactgctagtggtacta^ .g- 

rcttactaatcttaatt' 
rcctactaatcttaatcc 



ITAATATTACTAGTAATA 
IT.^ArACTAC-rAGTAATA 
iCTAArACTACTAGTAATAT 
ZCTAArACTACTAGTACTAT 



TTCAGGAGATCTt 
TTCACGAGACCTGGTGGGAGACC 



rAATCGTAAT< 

TGATCCTAGTCCTAArAGrACrAGTACTATTCT' 
rCATCCTGGTCCTTArACTACTAGTACT'^TT'rTCVrGr: 

ACAvlTAcrTACTGCT ATT " 
?.AO\CTACTA0TGGTA~'rrG.^CGGGAT; 

•AGTArrA~~-.CGGGACCTACTAGGAGAw. 




k A « • GGTGA 

TACTCCTCATT CTAACGCTAATAr 

"-rGTAACGCTAATACrATTACI 
"GGT AGTTCTT ATA 



rAG" 




•ATTAGGAGAGT 



3o0 

2i : 
li: 

3^0 
3-50 

2iQ 
350 
3 50 
3 50 
35a 
350 
350 
3 50 
3 50 
3 50 
350 
350 
3 50 
3 50 
3 50 
350 
350 
350 
350 
350 
3 50 
350 
350 
350 
350 
3 50 
3 50 
3 50 
3 50 
3 50 
3 50 
3 50 
350 
3 50 
3 5 :! 
3 50 
3 50 
3 50 
3 50 
353 
3-50 
3 50 
3 50 
3 50 

1 c 
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hcsl^ .ma 1 
sel -Chi 
ail - ful 
fel 
ca.-i 
cal 

g la . sab 
cla . vci 
hyl.pha 

beL .p*ia 
pcti . men 
gala . dsmi 
pero . ?cc 
cala . rrac 
gala . mOa 
ceo .car 
lor. car 
n.yc , ecu 
rr.us 
gcrr 
hctr.o 
dug . dug 
ele .ma^c 
af r -crcn 

cra.i:lv 

era .ccb 

arg . arg 
cac .wai 
cro • cro 
sym , re^s 
ba:n. cho 
f ra. f ra 

anz .par 
anr . vir 
cru . an:; . ar.t; 
ir^^.an-.gil 
gr-u - ar.r . 3 ha 
gru. I^u 
gru . can . p ra 
gr*-: - can . ro*^ 
gru ' can . eab 
gr*- . can . can 
gru - ar.ti 
g — .gr-^ 
gr - . tncn 
gr-- . nig 
gr--: - jap 
cLr.bcy 

ci:. v-r 
^ .il.p'jr 
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rCrCATCCTAuCCTTACCAACTCTACrCCTArrCTCGCCCCACr: 
T ACTCC— ATCCT.2^"~CATG AC AT-r AG-: ACTATTCTTACCTCAu . ^ 



TACTTC*: 
TAC: 



TACTACGAGACC 



TACTACTAGTTTT.VvCACTCATACTAC'rCjTCCTAT 
rACTCCTAC7CCTAATCCTA,A.rATCACTAGrrrTArr: 
T.^vATCCTAATTATAGCTCTATCATCATTAGTATTA. , ^TCAi 
T^^u^iTCCTCATCTT.^TCTTCATAACrCTAG 

-^^^ — , — ^^^^ « , . aTTTTCCCCCGA - - * 

TTA 



TGCTAGGAGACG 
CTGACrrArrAGCAGACC 

CTACTAGGAGACC 
'^TGATCTTGTAGvjAGACC 



GGTAAT>- *. .TAT A.AACT -ACTA CTA -^'v-'- ^ 

ATAAACTTAGTACTA—CTCCCCGGAT- . . . .AGOAGAGC 
TATT CTArTCGCCCCTGATCTCCTAGGAGACG 
•ACTCCAGACCTCCTTGGAGACC 




:cTCw 

TTA~CTCTTACTA.\CTCTG— CTCCCTAGTAA.TArrCTGCCCCCACCTGC-rAGGAGACC 
TCTTTCTTCTACTAATCCTAC" 



\GTCCTATrCTGCC 

TCTTCTTACTACTArGCCTArTCTCTCT^^ ' ^AGGAGACC 

^. r-T-AC'-ArrATCCCTArrCTCTCrAGTACrArTCTCGGCTGACCrGCTGGGAGA^ 



^A^C^lA^ACTC-GTrcrACTCrrAGCCCCACTArCTCCAGAC.^^^^^^ 



CACTCAtGC'rCATrCCArrCCrGACACTAGCCCTAC'rC': 



ZCCCAATCTCCTAC-GTGACC 



CTCTTATArrTATCCCATTCCrrAACACTAGCCCTA- i--*- 
CACTCArGCrCACCCCCCTCCrCACACrAGCATTATTCT': 

CACTCArGCTCACCCCCCTCCTC 
CACTCArACrCACrCCTCTCCrCACACTAGCCr 



^, TACTAGGTGAT 

TTTCAGCA.^CCrACTAGGTGACC 
CACTCArACTCACTCCCCrCCrCACACTACCCTrArTTTCACCA-^u^ 

CAC^ArACTCAGCCCA-T GCTAACAGTAGGCCT^^^ 

rCCTAGGAGAGC 



CACTTATACTCACCCCArrCCrCACA'wTAUU 
C CGTTATATT-CATCCCArTCCTGACACTAGCCGTAr 
CCCTTArArrCATCCCTCTCCTr 
CACTTATACTCATGC 




TACTCATAGTACTCC ^ ^ 

CACTCArACTACTrCCACTCATAACGCrAGCCCrAT 
CACTCArACTACTrCCACTCATAACCrrAGCCGTArrG" 



■ CAA-^C GTACTAGO ACACC 
CTACTAGGAGACC 




TATTG-\TATTAC 
TAr-rCATATTACTTC 
CACTGATA 
CAGTGCTA 

CT ~ '::a r A ~T A r T 



TACTCATATACr:' 
TACTGATATACr 



'CGTtcTAArr: 

"rGCG-^TAAT.VvtCT-rAGCT'ZTATT'rA-Tr 
'GGGGCTrAAT.'^ACGGTAG 7 - "ATTTA ZG 



•3 - 
T : 
: 

,•5 : 
■i.: 

i-:o 

,cO 

50 

.oO 
ifO 
!cO 
,50 

= 0 
i£0 
l£0 

50 
.50 
\60 
\60 
l€0 
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f al . spa TGCrCATACrCCTGCCCCTAATAGCCCTACCCCTATTCACCCCAAACCTCCTAGoAGACC 3 o 5 

aye. acne TCCTCATCCTCACCCCCCTAATAGCACrAGCCCTArTCTCACCAAACCTCCTACs.AGACC 3oO 

smi . 8ha CAATCATACTAACACCACTAATAACCCTACCCATATTCTCTCCTAACCTCCTACCAGACC 3 = 0 

vid . Cha TACTAATArrCGCACTCCTAGCTTCCATAGCCCTArrCTCCCCAAACATACTAGGAGA.C 3 a . 

chry pic ttctaatactaaccctcctactaaccctaacactattctctccaaaccttttagggg^c.. j = 0 

emv . o r b . ku r TCCTAATACTAGCCTTCCTGCTAACCCTAACACTArrCTCTCCTAACCTTCTAGG ACACC 3 o 0 

Che . mud TTTTAATACTAACrrTCCrCCTAACCTTAACACTrrrCTCCCCCTACTTACTAGGAGAC- J o 0 

TCArrATACTGTCTGTrCTACTACCCCTCCCCCTTTTCTCACCAAAC!rrrCTAGGCv,Av.v. j o 0 



cum. egr 

aen mel CAGACAANNACATCCCCGCVkACCCACTCAACACCCCTCCCCACATCAAGCCCGAATGGT 4 20 

0 ,1 or- CAGATAACTACACCCCAGCAAACCCACTCAACACTCCCCCTCACATTAAACCAGAATGGT 4 2 0 

add'nas CAGACAATTATACCCCAGCAAATCCACTTAGCACGCCCCCTCACATCAAACCTGAATGAT 420 

orv'dam cAGATAATTATACVCCAGCAAATCCACTTAACACACCCCCTCACATCAAACCCGAATGAT 420 

h ; ; ' ecu CAGACAACTATGCCCCAGCAAACCCACTCAACACGGCCCCTCACATTAAACCCGAATGAT 4 2 0 

* bus CAGACAACTACACCCCCGCGAACCCACTTAACACACCCCCTCACATCAAGCCCGAATGAT 4 20 

S ^ ■ lie CAGACAACTACACCCCCGCGAACCCACTTAAC5.C\CCCCCTCACATCAAGCCCGAATGAT 4 2 0 

bea ' hun CAGACAACTACACCCCCGCAAACCCACrrAATACACCCCCTCACATCAAACCCGAATGAT 4 2 0 

dam ' lun CAGACAACTACACCCCTGCAAACCCACTCAACACGCCCCCTCACArCAAGCCCGAGTGA. 2 Q 

CAGACAAOTACACCCCCGCAAATCCACTCAACACACCCCCTCACATCAAGCCCGAATGAT ^^0 
CAGACAACTATACCCCAGCAAATCCACTCAACAOVCCCCCTCATATTAAACCTGAATGAT 4 2 0 

PS- nay CAGACAACTACACCCCAGOAACCCACTCAACACACCCCCTCACArrAAACCCGAGTGAT 420 

ca= ibe CAGACAACTATACCCCAGCAAACCC^CTCAATACACCCCCrCACATTAAACCTGAATGAT 420 

hein'jem CAGACAACTATACCCCAGCAAATCC^CTCAACACACCCCCTCACArTAAACCTGAATGAT 4.0 

cap £al CAGATAACTATATCCCAGCAAATCCACTCAATACACCCCCrCATArCAAACCTGAG.v^T 4-0 

^' CAGATAACTATACCCCAGCGAACCCACTCAACACACCCCCTCACArCAAACCCGAA.GA. 420 
CAGATAATTACACCCCAGCGAACCCACTCAACACACCCCCTCACATTAAACCCGAGTGAT 4^0 
CAGACAACTATACCCCAGCAAACCCACTCAGCACACCCCCTCACATTAAACCTGAATGA. 420 

bud.tax.ta^c . CAGATAATTATACCCCAGCAAATCCACTCAACACACCCCCTCACATCAAACCTGAATG^^ 420 

CAGACAATTATACCCCAGCAAACCCCCTCAACACACCACCCCACArTAAACCTGAATGwT 420 

ovi.a«n CAGACAACTACACCCCAGCAAACCCACTTAACACTCCCCCTCACArCAAACCTGAA^A. 420 

0^.1 Jig CAGACAACTACACCCCAGCAAACCCACTTAACACTCCCCCrCACArCAAACCTGAATGAT 420 

cao ci! CACACAACTACACrCCAGCAAACCCACTCAACACACCCCCTCACArCAAGCCCGAG^^^ 420 

ovl.mos CAGACAACTATACCCCAGCAAACCCACTC^CACACCCCCTCACArrAAACCAGAGw^^ 420 

O— ame cAGACAACTACACTCCAGCAAACCCGCTAAATACACCTCCCC:aTATCAAGCCCG^.>.A. 4^0 

ce? dor CACATAACTACACCCCAGCAAACCCACrCAACACACCTCCCCATATTAAACCC^^TGA. 4.0 

Cs?.ma.-< CAGATAATrATACTCCAGCAAACCCAcrrrAACACACCTCC=CACArCAAGCCCGAA.GA^ 4.0 

bv's bon CACATAACrACACCCCAGCAAATCCACTTAACACACCTCCCCACArCAAACCCG^.GA. 4-0 

bos . gru CAGACAACTACACCCCAGCAAATCCACTCAACACACCTCCCCACArCAAACCCGAA. G«^ 4.0 

bos . era CAGACAACTACACCCCACCAAACCCACTTAGCACACCTCCCCATA—AAGCCCGAA-Gv^ 4 . 0 

bub.mia CAGACAACTACACCCCACCAAACCCACTCAACACACCTCCCCATATCAAACCTGAATGG. 420 

buia . bub CAGACAACrACACCCCACCAAACCCACrCAACACACCrCCCCACATCAAGCCTGAA.G^T 4 . 0 

C-a ang CCGACAACTACACCCCAGCGAACCCCCrCAATACACCTCCCCATArCAAACCTGAAxGAi 4-0 

era eur CCGACAACTACACCCCACCAAACCCACTCAACACACCACCTCATATCAAACCTGAA.GA^ 4-0 

kob^elL CTGACAACTATCCCCCACCAAACCCACTTAACACCCCCCTCACAATTAAACCTCAA,CA. 4.0 

kob . meg CTGACAATTATACCCC^CAAACCCACTrAArACACCTCCCCATArrAAAC^v.>.AA . C^^ 4 - O 

red . ar-a CCGACAATTATACTCCACCAAArCCACTCAACACACCCCCTCATA-rrAAACCC^AA^--^^ 4 - 0 



con. Cau 
a.Tan. ler 



ru? . pyr 
rup.rup 
nera . cau 
bud.Cax.eaic 



r-d ' fu 1 CGGACAATrACACCCCACCAAACCCACTCAACACACCCCCTGACATCAAACC:AGAA.GG^ ^ 

ci^O . mo s CAGACAAC^ACACCCCCGCAAACCCTCTTAACACGCCrCCCCATATCAAACC-^AA - ^A^ 4 . Q 

pe 1 . ca= CTGACAATrACACCCCTGCAAACCCGCTCAACACACCCCCrCATATC^CCCCAA.CA- 4 - 

Sa s . da^ CACACAACrACACACCACCAAATCCACTCAATACACCCCCACATATTAAGCv^v.AGC^A^ ^ - 

our . our CACACAACTATACACCAGCAAACCCACTAAATACACCCCCACATArr AAACv- .CAG^G^T . 

aae . ce r cagacaactatacaccagcaaacccacttaatacacccccacatatcaagc-CGAa^-.a. - 

sa i . CaC CAGAC^ACTACACRCCAGCAAACCCACTTAACACACCCCCACArArrAAAC-^CAA iOA . - 

mad . ki r CACACAACTACACACCAGCAAATCCCCTTAACACGCCCCCJVCACATTAAACCTCAA .gat - 

rap. mel CACACAACTATACACCAGCAAACCCACTCAACACACCCCCACATATCAAACCCGAA.ee. ^- 

ga s . ga= CACACAA(rrATACACCAGCAAATCCACTCAACACACCCCCACACATCAAACCTGAA_|^CGT * . « 

aac . ame CCCACAACTACACACCACCTAACCCACTCAACACTCCCCCACACArTAAGCCAGAA . >.A . 4 - J 
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turs.Cru CTGATAACTACACCCCACCAAACCCACTAACCACCCCTCCACACA7C^CC^'-2t:::: 

lage.alb CCCATAACTATACCCCAGCAAATCCACTAACCACrCCTGCACACA CAAA^.A^AA-^^ , 0 

s - er. . b r e CCGACAACTATACCCCACCAAArCCACTAACCACCCCTGCACACATCAA^C.AGAA.^^ A . O 

soca . f 1 u CCGACAACTATACTCCACCAAArCCACrTAACACCCCTGCACACA .C^C.^G^ . ^-^^ - 0 

del . leu CAGACAA-ACACCCCAGCAAACCCACTAAACACCCCCGCACACA-CA^C.Ao^.v^^ .-0 

CTGACAATTATACCCCAGCAAACCCACTAACCACCCCTGCAC ACA . CAAAC.-.v.~. -^-^^ 4 - O 

CCCATAACTACACCCCAGCAAACCCGCTTAATACCCCACCACATA . CAAACCAu AG . , . Q 

CCGATAACTACACCCCAGCA^AACCCGCTTAArACCCCAGCACATATCA^C^^^^ . -0 

tr^ CTGACAACTACACCCCAGCAAACCCACTAAGCACCCCGCCACACA-^A^CCAG-^w^^ 4.0 

CCGACAACTAtACCCCAGCAAACCCACTAACCACCCGCGCACACAi.«A^C^AG^iv.A. ..0 

" cTGACAACTACACCCC^GCAAATGCACTAAATACCCCAACACACATCAAACCAGAA-GGT 4:a 



mor.o .mor. 
plat .can 
alar .rnin 



phys - cat. 
liso .vex 



•1 1 



C-GA-^AATTA-ACCCCAGCAAACCCACTAAACACTCCCaCACACATC^AACCAGAAiGx.- t ^ 0 

choc . s in cCGA^AACTAaArrCCAGCAAACCCACTAAGCACCCCAGCACACA^.^^C^ 420 

u.i c'-GACAACTA~ACCCCGGCAAACCCGCTCAGCACCCCAACACATATTAAG..CAGAAxu^i 4.0 

-:h";ar CCGATAACTAivCCCCAGCAAATCCACTCAGCACCCCAGCACACArrAAGCCAG^^^ 420 

;;sc'^L- CGGACAATTACACCCCAGCAAACCCACrrAATACTCCAGCACACAXCAAACCAG^^^ 420 

«^3C bid CCGACAACTATACCCC^GC^CCCACTCAGCACCCCAGCCC^TCAAACCAG^^ 4.0 

Z C-GATAA-^A-ACTCCAGCAAACCCACTCAACACTCCAGCA.CACATCAAACCAGACTwoi 4-0 

• Sn Sga;^^axaccccagc.^ccc.ctcagcactccagcacaca^^ 

aiso . cer CTGACAATTACACTCCAGCAAACCCACTTAGCACCCCAGCACArAXTAA^^ 

ocr^.bla CAGAC»ACTATATCCC.AGCAAACCCCATGAA~ACCCCAGAGCACATTA«AC^ -0 

fe-clTb CAGACV^CTACACCCCCGCAAACCCCCTTAGCACACCACCACACATCA^ ^- 

c:agac:aactacacccccgc=«.acccccttagcacaccaccacacatta.w^ 

d'c sir." CGGACAACTACACACCCGCCAACCCTCTCAGCACCCCTCCACACATTA^C^^^ 4.. 

-C:: ion CAGACAACTACATCCCAGCCAACCCTCraGCACCCCTCCACATATCPu^ 

CTGACAACTACACCCCTGCC^TCCT.CTCAGCACTCCCCCACArAXCAA^^^GA^^ 

e-Iu CAGACAACrA(:ACCCCAGC-AACCCCCTCAGC:.CTCCCCCTCATATTA^GC 4 0 

bab CGGAC^CTATACTCCAGCAAACCCACTAA^TACACCACCCCACATTA^^^ ^ f 

CAGACAACTATACCCCAGCAAACCCATTAAACACACCACCCCACATCA^CC^^ 4 0 
sus CAGAC^ACTACACCCCAGCAAACCCACTAAACACCCCACCCCArA^^A^^ 

iJr.ew=3 cagacaactacaccccagcaaacccactaaacaccccaccccatattaa^^ -J 

^^ma =Ia CCGACAACTATACTCCCGCTAACCCCCrrCAACACACCGCCCCATATTAA^C^^ 4-Q 

"ama^Ia CCGACAACTATACTCCCGCTAACCCCCTCAAC^OACCGCCTaArATTA^CC^^ 

tc vi; CCGACAACTATACCCCCGCTAACCCCCTTAACACACCACCCCACATTAAAC^A^^^^ ^-0 

CTGACAACrATACTCCCGCT.AACCCCCTC:AATACAGCACCACAO^TTAAGC^^^ 
CAGACAACTACACCCCAGCCAACCCCCTCAGCACTCCACCACAT^TTA^^C^TG^-^^^ 
arc.gaz CAGACAAGTACATCCC.GCCAACCCCCTCAOTACTCCACGACATATCA^ 



J 2a '. ba C CTGACAACTATACTCC'-U*-...A^ui.>.uu i v^.-*v^«v--w--^^ ~ ---- - ^ xCA"^ 42 0 

CAGACAACTACATCCCAGCCAACCCCCTCAOTACTCCA. — „CA.^-C^ 
eum . j '.ib CAGACAACTACATCCCrVGCCAACCCCCTCACC^CTCCACCACATA^.' 

=iT ca? CACACAACTATATTCCAGCCAACCCCCTCAGCACTCCACCACATA .mAACCT^^^ 4.. 

CGGACAATTACACCCCAGCCAACCCTCTCAGCACCCCACCCCATA CAApC..^ 4-0 

^^a " f iLiatia CC0AC:AACTACACCCCTGCCAACCCCGTAAGCACCCCACCL^CATA^CAAG..C.«^^ 4-0 

= •-0 CCGACAACTACArCCCrGtCAATCCCCTAAGTACCCCACCACATATCAAGC^C.AA. . - 0 

CCGACAACTATATCCCTCCCAATCCCCTAACCACCCC.^CCACATATCAAAC.TCAA.^^^ 4-0 

^"3 c-i CCGACAACTATACCCCTGCCAACCCCCTAACTACCCCACCACATATTA^C.xC«A^^^^ 4.0 

:ClT^^ CCCAC:AACTATATTCCTCCTAACCCCCTAACCACCCCACCACATArCA^C.C.^w 4.C 

Vlt t:l CCCACAACTATACTCCCGCTAArCCCCTAAGTACTCCACCACATA-CAAA^--^^.G^^ 4 .0 

;r-_ CCGACAACTACACCCCTGCCAATCCCCTAAGCACCCCACCACA.^-^A^---- ^ ; 

■!:T Zl- CCGACAACTACACTCCCGCTAACGCCCTAAGCACCCCACCACATA^AAG^^-^^-^^^ 

: sc; ctcac.actacatccctgccaaccccttaaacactccacca^^ 

1 a . x.a 1 CTGACAACTACArCCCCGCAAATCCA-rrGAGCA^ -""^^^ -::^^;-T2a— ^CAATGAT 4 Z 0 

;l CTGATAACTArACCCCCGCAAACCCACTCAGCACCCOXCCCCACA^-AAA^---AA.^^^ 

■ " CATAACTATArrCCCGCTAACCCATTAAGCACACCACCCCA . ^ - ^^IZ^XlX~GAr 4 2 0 



lAOATAACTACACCCCTGCAAACCCGCT AAACACCCCrrCCA^ - A ^ , ^ 

GACAATTACATCCCGCCAAACCGOCTAAACACACCACCCrA . -7:^r^lcZ.--Ar 
GACAACTATACCCCACCCAACCCACTC^ACACGCCTCCCGACAT AAAC.ACAA^^^ 

La vol CAGACAACTATAerCCACCCAAC--ACTCAACCCC-TCCCCATATCAAGC.^^AU^ 
V-t'pK CTGACAACTACACCCCCGCO%ACC':AC-rrAACAC-:-CT':TT-ATATTA/^Cv.^G«.V...A. 



CAGACAArrACATCCCGGCAAAc::-;;;^^: . aaav.^^..-^^ — - _ZVr:Jr--Ar aa-gat 420 

. CAGACAACTATACCCCACCCAACCCACTC^CACGCCTCCCGACA^ 
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aep 
ore 
add 
ory 
hi? 
ale 
sig 
bea 
da,T» 
con 
acnm 
pse 
cap 
hem 
cap 
rup 
rup 
nem 
bud 
pan 
cvi 
cvi 



, mel 
, ore 

nas 

dam 

equ 

bus 

lie 
. hun 

lun 

tau 

ler 

nay 

ibe 

jem 

fal 

pyr 

rup 

cau 

ca:c - tax 
hod 



vie 



cap .cri 
cvi . mos 
crs . a.-ne 
cap -dor 
C3P .maic 
bis .ben 
bos -gru 
bos . era 
bub.min 
bub a . bub 
cra.ang 
era . eur 
kob . ell 
kob .tT\e9 
red - aru 
red.ful 
neo .«\os 
pel . cap 
gar -da.-n 
our .our 
an:: . c^ r 
sal . car 
mad.kir 
rap . cT'*! 

ar. t . a.-ne 
hyd . in- 
jT\u.n . fnun 
alc.alr 



c-r 



- la 

nip 



. kan 
xar. 



ACrrCCTC7rTNCCArACGCAAtCCTACGATCAATCCCCAATAAACT.CGACo 
ATTTNCrATT:iGCATATGCAATCCrACCA7CAATCCCCAATAA^CT^GuAG^ 
ATTTCCTArrTGCATACCCAArrCTACGArC.^TCCCCAACAAACTAG^^^^ 
A-rrrCCTArrTGCATArGCGAtC ; -ACGATCA-^TGCCCAACAAA « 
ATTTTTTATTCbcGTACGCAAT-CTACGArCaArGCGCAA 

tllZr^t^^SScGcS^cSASircST^ 

?Ii;;X:^^3CArACGCAAtCCTACGATC.AArCCCCAATAAACTACGAGG 
A^CC^ATTGGCArACGCAATCCTACGTTCGATCCCCAACGAGCTAGGAGG 
AC-^CC^ArrTGCATATGCAATCCTACGATCAATCCCCAACGCACTAGGACG 
ACTTCC~A-r-GCArACGCV.TGCTACGATCA.5uTCGCTAATAAACTGCGAGG 
ACTTCCTATTTGCATACGGAATCGTACGATCX\TTGCCAACAAGCTACGACG 
A-4rCCTArrTGCATACGCAATCCTACGATCAATTCCCAACAAACTAGGGGG 

^;_^^^-^3-:^t:acgcgatcctacgatcaattcccaacaaactacgagg 

AC^CCTArTTGGArACGGAATCGTACGArCAATCCCCAAC^CTAGG^^ 
ArTTCTTGTTrGCATATGCGATCCTACGAr.CAArrCCCAAC^CTTG«A^^ 
ArrrGTrArTTGCATATGCAATTCTACGArC^rCGCC^^ 

A^SSiSGSTAiGS^iSj^GATcSr^CCC^ 

AOTCTA-rTGGArACGCAATCCTACGATCAATCCCCAACAAACTAGGAG^^ 

AC^CC-ATTrGCATACGGAATCrrACGArC-AA-GGCTAATAAACrAGGAGw 

ATTTCCTAXTTGCArATGCAATCrrACGATCAATCGC^ 

5SJSaSgSS?S^tc^t^St^Scctaacaaac^^^^ 

AC^CCTArTTGGATACGCAATCTTACGATCAATCCCCAATAAACTAGGAGG 
AS?CC-ArrTGOArACGCAATCCTACGATCX^TTCCA.AACAAAC^A^^^^ 

a-T-TT'CCTATTCGGGrACGCAATTCrACGArCAAi - - — ^^--^^rl^I^ 
.A^^A-TTGCATAWC-CAATrrTACGGTC.V^TCCCCAACAAACTAC-GAGG 

:S?^A^4TGCArACGC^TTrrACGATCVATCCCCAArAAACTA^^^ 

A?;^CCTGTTCGCATACGCAArTCTACGATCAATC=CGAAgA^^ 

ACTTCCTArrCGGATACGCAATCTrACGATC^GrrCCTAAC^CTA^ 

ACrrCCTArTCGCATACGCAATCTTACGATC.:^ArrGCTA^CA^CrAG«^^ 

rGTrCGCATATGCAATCCTACGATCT — ir:. 



AC-^^al^A^GGCATATGCAATGCTACGATCAATGGGTAArAAACT^^ 
ACTTG™ArrCGCArATGC\ATTCTACGArC:5ArCGCCAACAAAC^ACw 

A-^TTCTTArrGGCArACGCAATTTTACGG-rCAA- . - -"^^-^^^T^^^C^" 
2a^CTrAtTTGCArATGC.:..:VTCCTACGArC^rGCCCAArAAACTACGAG^ 
AS^^ATTJJGCATACGCAATGCTACGATCAArGCCC.ATAAACTAGGAaG 
Vpl4T-r^A~rCGCA-^ACf-CAA-'r'~-ACGA~CAA~CCGCAATAAACTACCAGG 
A-^CCTA^GCATATCCGA^^ACGATCAATTGCCAACAAACTAKACG 
ATTTGCTArrrGCATACGCAATTCTGCGATCAA_^CCr^ArAAAC.AOT ^ 



ATTTT 



AC 



_ rCCTArrCGC^TACCCAATCCT 
rTCCTATTCGCATATGCAArCCTC 
• ATT CC C AT ATG C^lATTCTC 
•ATTCGCATATGCAATTCT" 
•AT 



C3ATCAATCC 
'ZCCTCAATTC 



:taataaactacgacg 

rAACAAACTAGGGGO 
^TTACGACC 



TTC 
TTCC 



ATT 



'-A'^CAA-^CGCAATAAACTAGGACG 

GCATACCCAATCCTACGATCAATTCCTAAC^ 
TTGTTATTTGGATACGCAATTCTACGATTTATTTCTAAgAA^^^^ 
TTTCTATTTaGATACGCTATTCTACGATCAATTCCTAACAAAC^^ 
TTCTTATTTGCATACG.CAATTCTACGATCAATTTCTAA . -^^I^^^^ 
':CTATTT'::CATACGCAATTCTAuGATTGA': 
TCTATTTGCATAGGCAATTCTACGA': 



cir . nip . J 



ACTTTC 
AC 
AT' 



-CTATTTGCATACGCAATTCTACGATGAAT 

•ATTTGCATACGCAATTCTACGA- 
•-^CTATTT^CATACGCAATTT 
^TTTA-TTTCCATACGGAA- 




TACGA- 



r-AACAAACTAGGACG 
ivACAAACTACCACG 
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rCCTATTTCCATACCCAATCCTACCATCAATTCCCAACA^^^^^ 



. f US 

. leu 

. chr 
.her 



mos 

mos 
mcs 
mos 
mcs 
era. jav 
crag . nap 
bala.acu 
bala ,bon 
tala.bor 
bala.edi 
esch.rob 
bala .mus 
mega . nov 
bala.phy 
cap, mar 
csph.ccm 
ce?b-euc 
lace, obi 
caph. hsa 
ceph.hac 
laga.aus 
lage.cru 
lace .obs 
lisso-bor 
lisso .per 
glo-mac 
glo-mel 
fere, act 
pepc -ele 
gram.cri 
pse.cra 
lage ,acu 
orci -bre 
crca -bre 
del , cap 
del . cro 
del. del 
scen.cly 
seen .cae 
cur . adu 
s cen . f ro 
saus - Chi 
s c^r* . loa 
c u r s . t na 
lage . alb 
seen . bre 
scca . f iu 
d-I . leu 
mono . mon 
plaz . gan 
p L a c . m n 
kog L .bre 



A^-CTArrTCCATACCCAATCCTACGArCAATTCCCV^CAAACTAGGAov. 
Afr^CCTATTTCCATACGCAATCCTACCATCAATTCCCAACAAACT^^^ 
A^jCTArTTGCATACGCAATCCTACGATCAATTCCC^TAAATTACGAG^ 
ACr^CTATTCGCATACGCAATCCTACGATCAATTCCAAATAAACTAGGAGx^ 
J^^CTA—CATATGCCArrCTACGATCAATTCCCAACAAAC^^^^ 
J~CTATrrGCATATGCCATTC^^ 

^Sc— gSt.Ct^ 

ACT^-^^Af^GCATATGCCA- 

A-^SArrrGCATACGCAATTCTTCGGTCAArCCCC^^^^ 
A^CCTArrCGCATACGCAATCCTACGATCAATCCCCAATAAATTAGGA^v. 

ACTTCCTA-CGCATACGCAATCCTACGATCAATCCCTAATAAACTA^^^ 

ATTrrCTArrGGCATACGCAATCCTACGATCAATCCCCAATAAACTAGGC-C 

A-T^CCT\--rrGCATACGCAATCCTACGATCAATCCCCAACAAATTAGGCGG 

A-^-^CCTA^GCATACGCAATCCTACGArCAATTCCCAACAAATTAGGCGG 

AriTC^A--rTGCArACGCAATCCTACGATCGATCCCCAACAAATTAGGCGG 

^::^^;L^;^^eATArGCAATCCTACGArC=u^TCCCCAAC^CT^ 

A-^-r^CCTATTTGCATACGCVi.TCCTACGATCAATCCCCAAC^ 

A-^CTArrCGCATACGCAATCCTACGATC^TCCCCAACAAACTA^^^ 

AC-^^a^AT-GCATATGCAATCCTACGATC^^ 

ACrrCCTATTCGCATArGC^TCCTACGATCAATTCC^^^ 

ACirCCTArrCGCATATGCAArCCrACGATCAATTCCTAATAAAOT 

AScCTArrCGCATArGO^ATCCTACGArCAA^^^ 
AcScCTATTCGCATATGCLAATC^^^^ 

AScCTATTCGCATATGCAATCCTACGArCAATTCCTAATA^ 

aS?cctattcgcatatgcaatcgtaggatc^^^ 

J^^SkTTCGCATATGCV.TCCTACGArCAAT-GC^^^^ 
ATOCTATTCGOVrACGCAATCCTACGATCAATTCCTAAT^^ 
AOTCCTArrTGCATACGCAATCCTACGArCAA— CCTA^^^ 
JgI:XrATTCGCATACGCAATCCTACGATCAA- 

aScctattcgcatatgcaatcttacgatcaa-^^^ 

ATTrCCTATTCGCLATArGCAATCTTACGArCAAT-CGCA.XTAAACTr^ 
ATTTCCTATTCGCGTATGCAATCrrACGArC^^ 

ATTTCCTATTCGCATATGCAATCTTACGArCAAi -^^^^^''^Z^r^J^r-^ 
JSc^ATTCGaATATGCAATCTTGCGArCAATTCCCAAC^ 

Ji;^^^^^3CATArGCAATCTTACGArCAA^^^ 

ATTTCCTArrCGCArATGCAATCCTACGArCAA^CCCP^C^^ 

ACrrCCTATTCGCArACGCAATCCTACGArCAGTTCCCAA.AA^Cjrs^A^^ 

SScCTATTCCCArACGCGATC^^^^ 

AcrrTcrATTCGCATACGCAATcrrACGArcAA . —-::^z^'z^^ 

ACrrrCTArrCGCArACGCAATCT^ACGATCAArCCCTAAT.A^ 

AcrrrcrArrcGCATATGgATc^^^ 

ACTrrCTATTCGCATACGCAATCTrACGArCAA'^ 
ACTrTCTATTCGO.TACGCAATCrTACGATCAA 
A-rrrCCTATTCGCATACGCAATCTTACGGTCAA 
ATTTCCTATTCGCATACGCAATCTTACGArCAA 
ACTTTCTATTCGCArACGCAATCTTACGATCAA 
ATTTCCTATTCGCArATCCAATCCTACCArCAA 
ATTrCCTATTCGCATACGCAATCTrACCA 



ATTTCCTArTCGCATATGCAATC~ACGAT>::AAT 
ACrrrCCTATTTGCATACACAATCCTACGATGAA 
ATTTCCTATTTGCATACGCAATCCTACGATGAA 
ATTTCCTATTTGCATACGCAAT^T-rAGGGTCAA 
ATTTCCTATTTGCArACGCAATCTTACCCT::^: 
ATTTCCTATTTGCArATGCO\TC~ACGATCCA 



CC CTAATAAACTTGG AGG 



CCCTAATAAACTTGGAGG 
GCGTAATAAACTTGCACG 
CCCTAATAAACTTGCAGG 



GCCTAATAAGCTCGGAGG 



_ CCCTAACAAACTTGGAGG 
CAAT 1 CCCAACAAACrrGG AGG 
CTAATAAACTTCGAGG 




GGGGAATAAACTAGGAGG 



-^^CAATAAACTACGACG 
rCCTAACAAACTAGGGGG 



^72 
\12 

i7Z 
•2 
172 
'2 
i72 
\72 
172 
172 

72 
t72 
172 
^72 
^2 
t72 
^72 
k72 
[72 
'til 
172 
t72 
t72 
^72 
t72 
172 
t72 
172 

72 
t72 
fc72 
t72 
fc72 
fe72 
^72 
t72 
t72 
i72 
t72 
k72 

72 
172 

nz 

172 
172 

172 

' 7 2 

;72 

t 7Z 
172 
172 
172 

1 72 
^72 
► 72 
1 72 
172 
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hyd.Lne CACACAArTATACTCCACCAAACCCACTCAATACACCCCCTCACATTA^---C«^ -A^ -J^O 

mua . mun CCGACAATTA7ACCCCAGCAAACCCACTCAATACACCCCCTCACATCA^u>-v._.^m^ a 

ale. ale CAGACAACTACACCCCAGCTAATCCACTCAACACACCCCCTCATA ^--^^^^^^j: "''^ 

cer.ela.kaa CAGACAACTATACCCCAGCAAATCCACTCAATACACCCCCTCACATTAAACC^^AA 42p 

cer..:la.xar. CAGACAACTATACCCCAGCAAATCCACTCAACACACCCCCTCACA. 'A^^C.^:-:::^ 

CAGACA^CTA7ACCCCACCAAArCCACTCAACACACCCCCTCACArTA^Cu.-«A . 4 . O 

CAGACAACTATACCCCAGCAAATCC-^CTCAACACACCCCCTCACArCAAAv-^^v.^ . -^ - 4 . O 



csr . ela . can 

cer - ni? ■ cen 



cap . ma 
cech..ccri 



•r-rr ^.-.r.v;vATCCAC?CAACACACCCCCTCACATCAAACC . GAAT G AT -iZC 



cer.ni3.v«3 CAGACAACTATACCCCAGC.-^-, .-n 

cer.r.i?.kar CAGACA^CTACACCCCAGC.^TCCGCTCAACAC'CCCCCTCACArCAA^e^ 4.0 

C--.r.i?.CuL CAGACAACTACACCCCAGCAAATCCGCTC^CACACCCCCTCACATC^C-.^AA.^^- -.-O 

I- . ni= . r.ip cacacaactacaccccagcaaatcccctc:;acacaccccctcac^tcaaacc^^^ . - 

car . . SCO CAGATAACTACACCCCAGC^CCCACTCAACACACCCCCTCA A_^A^CCTw^w^^ 4 

daa CAGACAAATACACTCCXGCAAATCCACTCAACACACCTCCTCATArTAAAC^G^T^A. 420 

-aT'ta- CAGACAACTArACCCCAGCAAACCCACTCAACACTCCCCCrCATA1TAAACCT>.^.w-- 

;J J ' ''us cGGACAATTATACCCCAGCVVACCCATTAAATACGCCCCCAC^TArTAAACCCGAAT^. A 4 2 0 

^os ■ lln CGOACAATTXTACCCCAGCAAACCCATTAAATACACCCCCACATATTAAACCC^^^ 42 

: Chr CGGACAArTArACCCCaGC^CCC..rTAAATACGCCCCCACATATTA^^^ 42 

mos.ber CGGACAATTArACCCCAGCAAACCGATTAAACACACCACCAC^TATTP^C^^-^^^^ 4-0 

ITslTs CGGACAACTATACrCCAGCAAACCCATTAAA-ACACCTCC^-CXTATT.^^^ 4 0 

L a . j av CAGATAACTACACCCCCGCGAACCCCCTT-AACACACCACCCCATATC^AC^ ^ 2 0 

t^ag r.ao CCGACAATrACACTCCGGa^AACCCCCTCAACACACGACCTCArATTAAG^^ 4 0 

ball . acu C-GACAACTATACCCOIGCAAACCCACTCAGTACCCCAGCACAO^TT^C-^ ^- - 

blla.bor. CCGACAACTACACCCCAGCAAACCCACTCAG^ACCCCAGGA.C^CATrAAACCAG^^^ 4.0 

bala.bcr CAGACAACTACACCCCASCAAATCCACTCAGTACCCCIAGCACACATTAAAC^ ^20 

Sa^ a . edi CAGACAACTACACTCCAGCAAATCC^CTCAGTACCCCAACACACATTAAAC^G^^ -0 

es Ch . rob CAGACAACTA?ACCCC:VGCAAACCCACTCAGCACC=CAACACA^A-.AA^w 4 - 0 

tala.mus CAGACAACTACACCCCAGCAAACCCACTCAGTACCCCAGCACA^TTAAAC^^ -0 

me^a.ncv CAGATAACTACACCCCAGC^CCCACrCAGTACCCCAGCAOACA_^AAACv^GAG.^^^ 4 0 

rae-a.-t- , ,^^--,^r-2,-:^irr.-'-'ar,<^A.CACArrAAACCAGAA-G^- --^O 



ba!a ^hy CAGACAACrAtACCCCAGCAAACCC.AGTCAG-AGCCC.AGCACACATTAA.^ 

ca; m'ar CTGACAACTACACCCCAGCAAATCCCCTCAGCACCCGAGCACACATCAAGw^G^^^ 4 0 

CTGATAACTATACCCCACCAAATCCArrAAGCACCCGCGCACACATCAAACCA^ 4 0 

CTGATAACTATACCCCAGCAAATCCArrAAGCACCCCCGCACACATCAAACCACA^TG^^ 420 



L;S;.obl CTGATAACTATACCCCAGCA^TCCATTAAGCACCCGCGCACAG^TCAAACCAG^^ ^-0 

cich.hea CTGATAACrArACCCCAGCAAATCC:ArrAAGCACCCCCGC=.aA<rVTCAAACw.^ 4 0 

cloS.hec CTGATAACTATACCCCAGCAAATCCATTAAACACCCCCGCACACATCAAACC^GAA-.^^ 4 0 

I;5e.aU3 CTGACAACTATACCCCACCAAATCCATTAAGCACCCCGGCACA^TCAAACC^G^^^ 4 0 

llll . c:r. CTGACAACTATACCCCAGCAAATCCA^AAGCACGCCCGaACACATg^^ ^- ^ 

LaSe.cbS CrGATAACTATACCCCACCAAATCCATTAAGCACCCaAGCACACA.C^C^GAA-^- 4_a 

llsio bor CTGATAACTACACCCCAGC:;AATCCATTAAGC^CCCCTGC^CAOArCAAACa^G^.w^^ 4_0 

I is SO . =e r CTGATAACTACACCCCAGCAAATCCATTAAGCACCCCTGCACACA.^C^G^A--^ - 

cio.mai CTGATAACTATACTCCACCAAATCCACTAAGCACCCCTGCACACATCAAAC^^^ 4_a 

ilo.mel CTCATAACrATACTCC=VGCAAACCC^CTAACC:ACCCCTGCACAC:A.CAA^CCAC^^ 4 0 

f:!- ar= CTGATAACTATACTCCAGCAAACCCACTAAGCACCCCTGOVCACATCAAACCAGAGTG^^ 4.0 

CTAACAACTATACCCCAGCAAACCCACTAAGOACCCCTGCACACATCAAACCAGAA.w^^ 4.0 

g^am grl CTGATAACTACACTCCAGCAAACCCGCTAAGCACCGCTGCACACATCAAACCAGA^^^^ 4 . 0 

o^e . cf 3 CTCATAACTATATTCC^GCAAACCCACTAAACACCCCTGCACACATCA^CC^G^ -GA- 4 - 0 

lage.acu ctgataactacactccaccaaatccactaaccacccctgcacacatcaaa^ 4^ 

o r= • . b r^ CTGACAACTATACCCCAGCAAATCCACTAAGC-ACCCCTGCACACA. ^CCAG^^-.A_- ^ -0 

0 rca . b re crCATAACTATACTCCAGCAAATCCACTAAGCACCCrTGCACA-^. -^C^ ^ ^ ^ 
dal caa CTCATAACTATACCCCACCAAATCCACTAACCACCG, .-^C<---n.^-Ww-^^ 

: -.ri CTGATAACTATACCCCACCAAATCCACTAAGCACCCCTGCACATATCAAAC^CAA..^^ 4_0 

i-i . di 1 C-GATAACTAXACCCCACCAAATCCACTAAGCACCCCTGCACAO, . ^^r^^T?;:::^^ ^ 0 

3 =er. . C I V CrGACAACTATACCCCAGCAAATCCACTAACCACCCCTGCAC:A-^_^C^-^^2t:.3^^ 4 20 

3 - - r. . c 3 4 CTGATAACTATACCCCACCAAATCCACTAAC'^CCC "-<^^^1';:^;ZVc-ag^ A" >t Z 0 

r.u^ . adu CTGATAACTATATCCCAGCAAATCCACTAACTACCCGGGCACAGA . ^ ^ 0 

1 a . S ro CTCACAATTATACCCCACCAAATCCACTAACCACCCCTGCACAv^ . , 
..ua . cn i CCGATAACTATACCCCACr^XTCCACrrAACCACCG-TGCACACATCAAA.^CAA. .A^ 4 ^ 

-J-.sa . Ion CTGATAACTATACCCCACCAAArCCACTAAACACCCrT:;CACA^ -0«*AC>^CAA. 
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ACrrrcrrA-TCSCATACGCCATTCTACaA-CAATTCCrAACAAACTCCCAG^ 472 
^™Xl^-;^CGCGTACCCCATCCrACGATCTCTCCCCAATAAACrAGGACG 4 72 
phys . cac tm^Xl^rXjATACGCAArrCTACCATCAArrCCCAATAAArrAGGAGG 4 72 



.eso.bid :!!I!x::x^:S;iSJiTSicG^^^^ 

meso . den ^i::^C;;;oSTACGCAATCCTACGTTCAAtCCCTAACAAACTAGGAGG 4 72 

h:^e.amp iltS^^—jATATGC^^TTTTACGATCAGTTCCTAATAAACrAGGACG 472 

jTOCTtf^cSACGCCATCCTACCATCAATTCCCAATAAACTGGGACG 4 72 
r J^ScSg-^CG^^TACGGAATTCTCCCATCAATCCCTAACAAACTGGGAGG 472 

^cSg^CgStaCGCGATTCTCCGATCAATCCCCAACAAACTACGAGG 472 

h^PP . amp Ji4;c^^^5gc^ACGCAATCCTACGATCCATCCCC^^ * ^2 

diC.SUm tS^:S^C^ACGCAATCCTACGATCCATCCCAAACAAACTAGGCGG 472 
. son ^IILi:^_Xlitr-^-r. ACGA-^^-CATCCCTAACAAACTAGGCGG 472 

Laoia.sla ACTTCCTATTrGCATACGCCATCCTACGA.. 
vic-vic ArrTCCrATTIGvJV---GCTA^.CTAC^^---^^^ 

jJSSSSSAcSJiS^cGt^c^^^^^^^ 

^S?TCXArTTGCCTACGCAATCC.A^^^^^^ 



-al.cal 
odo . ros 



gal-i . mat 



^^^^^^^^^^^^ ^ 



ail.ful 
Eel 

can ATTTTCTAT-.uuv-Ui^-ov-^v^^v....^>--^->.--_^-^ 

Iia . vol ^=^E!i:^=s^i?SJ^-icGA;^:^c^ 

ACTTTCTATTCGCATAv.^CAA.C>^C^A.^ ^ . 



p-s- . . . Z:. ::^:X~:^2-^-^----CAACAAAerAGGAGC - 

gala .dcmi ATTTCCTATrTGCCTACCCCArC£rACGATC^A.^.--A^gAACT^^ 

ACTTTCTArrCGCCTACGCCAT-.-AC.A^C-^^--^^;^^^^^^ 



ACTTCTTArrrCcrrTATGCCATCC^CCATCA^ 
lor. Cac AT 



rrCCTATTTGCTTATCCTATCTTACCATCCA^^^^-^^^ 
rrCCTATTCGCATACGCAAT-CTACC ATCAATCC-CAA . AAACTACCTC^ 



472 



wo 02/077278 



57 



PCT/INOl/00055 



nyc . cou , 
mus 
Gorr 
homo 
dug . dug 
ele.max 
af r .con 
pavo . muc 
era -bly 
era . sat 
era. cob 
tra . tem 
arg.arg 
cac . wal 
cro.cro 
sym . ree 
batn. the 
fra.fra 
ich.cru 
anc.par 
ant .vir 
gru . anc . anc 
cru.anc.gil 
gru.anc.siia 
cru.leu 
gru.can.pra 
cm. can. row 
grna . can . tab 
gru.can.can 
gru . ama 
gru . gru 
gru, mo r. 
gru, nig 
gru . j a? 
cic .boy 
ri:ie - ame 
ant .alb 
fal.fam 
fal .ver 
fal .per 
fal.soa 
ayt - ame 
scni , sha 
vid . cha 

emy - orb . Jcur 
cti« . mud 
eurn . egr . 



ATrrrCTATTCGCCTACCCCArCCTTCGATCAATCCCCAACAAAv-^AGGAGG 

AT^CCTATTTGCATACCCCATTCTACGCTCAATCCCCAATAAACTAGG^^^ 

ATTrCCTATTTGCCrACGCAATTCTCCGATCTGTCCCCAATAAAC.AGw-Gw 

A'^CCTATTCGCCTACACAATTCTCCGATCCGTCCCTAACAAACTACGAoo 

AC-rrCTATTCCGATACGCTATCCTCCGATCTATCCCTAATAAACTAGGGGo 

AGTTCCTTTrrGCTTACGCGATTCTACGATCTGTACCAAACAAACTACGAGG 

ATTTCTTATTTGCCTArGCCATCCTrCGCrCAATCCCAAACAAAC . AGG Aov. 

AC-^CTTATrrGCCrACGCCATCCrrCGTTCAATCCCCAACAAACrAGGAGG 

AGTTCCTArrCGCTTATGCCArCCTGCGCTCAATCCCAAACAAACTTGGGGG 

ACrrCCTATTCGCCTACGGCATCCTACGCTCAATCCCAAACAAAGTTGGAGG 

ATTTCCTGTTCGCTT.ATGCCArCCTACGCrCAATCCC-AAACAAAGTCGGAGw 

ATTrrCTGTTCGCTr.ArGCC\TCCTGCGCTaVATTCCAAACAAACTCGGAGG 

AG-^-^CCTATTCGCCTATGCC^TCCTACGCTCAATCCCAAACAAACTAGGAGG 

AC-^CTTATrTGGGTAGGCTATCCTACGGTCAATCCCAAATAAACTCGGAGG 

ACTTCCTATTrGCCTATGCTATCCTGCGCTCAATCCCAAATAAACTCGGAGG 

AGTTGCTATTTCCCTACGCC\TCCT.ACGCTCAArCCCAAACAAACTGGGGGG 

ACr^CCTAr^CGCGTATGCTATCGTACGATCAArCCCCAACAAACTCGGAGG 

SSATTTGCCTAGGGCATCCTACGGTCAArCCCCAACAAA^^^ 

ACTTCCTArTTGCCTACGCTArTCTACGCTCAATGCCCAATAAACTTG^^^ 

ATrrCTTArrTGCGTATGCCATCCTACGTTCAArrCCAAAC^ 

ATTTCTTATTTGCArACGCaATCCTACGrTCAArrCCAAACAA^CTA^^ 

ACTTTTTArrrGCArACGCCArCCTACGTrCAATCCCAAACAAACT^^^^ 

A?TOATT-GC.Xr.ACGGaATC^^^^ 
AS55ArrTGGAr.ACGCCATCCT.AGGTTO^^^^^ 

^-—^PT^A-^GCCtACGCC^rCTTACGCTCAArCCCAAPwCA^ 
ACTT^ArrrGCCTACGCCATCTTACGCTCAATCCC^C^.AACTAGC^^ 
.--^^^^^PTTGCCTACTCCATCTTACGCTCAArCCCAAAC^ 
ASSSATSGCCrACGCC^TCTrACGCTCV^rCCCAAACAAACT^^ 
AS?SArrrGCXrACGCCATCCTACGTTCAArCCCAAAC^C^^^ 
ACrrrrrArrTGCATACGCCATCCrCCGT^CAATCCCAAACAAACTAGv^Gw 
C^;,^GCATACGCCGTCCrrACGTTCAATCCC:AAAC^CTA^AG^ 
AS5^J^GO^TACGCrATCCTACGTTCV.TCCCAAACAAACTAGGA^ 
ACrrCTTATTTGCATACGCTATTCTGCGTrCAArCCa^CAAACTA^^^ 
ACrrCCTCrrrGCATACGCCArCCTACGCTCC:^rCCCC^CAAAC.AG^A^ 
ATTTCCrATTCGCTTACGCCATCrrACGCTCCArCCCaAACAA^CTAG^^G^ 
ATTTCCTATTCGCATATCCCATCC-ACGCTCAArCCCCAA.WCrAG^^G^ 
ACrrCCTArrCGCCTACGCCATCCTACGCTCAATCCCCAACAAACTAG^^^^ 
ACT^CCTATTTGCCTACGCCATCCTACCCTCAATCCCCAACAAACrGvaG^^ 
AScCTAT^GCTTACGCCATCCTACGCTCAArCCCCAATAAACTGGCC^^ 
JScSA^GCCrACGCTATTCTACGCTCAArrCCCAACAAATTA^^^^ 
AC:rrCCTA~CGCCrACCCCATCCr:GCGATCAATCCCGAATA^CTAo^AGC 
ATTTTrrATTTCCATACGCTATTCTGCGATCAArrCCAAAC^CTAwCAGG 
AC-rrcCTATTCGCCTACCCC\TCCTACGATGCAT=CCAAACAAACT^Cv.AG^ 

,^„^,^,^^^:, * — ^'-A-r'r^A'""^CAAACAAA. iAGv-fi.GU 

A^C^TTrrCC^ACGCAATCCTACGArCAArGCC^CAAArrAC^^^^ 

ACTTCTTArTTGC. . ACC^V. *"cg??^TCC$T^CAAACTAGGACG 
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Felis C3CU5 micochondrion. complete genome 
Phoca viculina micochondrion. complecc genome 
Canis Camillaria mitochondrion, complete g... 
Halichoerus grypus micochondrioa. complete... 
Cavia porcellus complete mitochondrial genome 
Ceracotherium simum micochondricn , complet . . . 
Kyoxus glis mitochondrion, ccmplece genome 
Equus asinus mitochondrion, complete genome 
Orycteropus afer complete mitochondrial ge , . . 
Oasypus novemcinctus mitochcndrion. comple... 
R.unicorois complete mitochondrial genome 
Mus musculus mitochondrion, complete genome 
Hippopotamus amphibius mitochondrion, comp . . . 
Equus caballus mitochondrion, complete genome 
Macropus robustus mitochondrion, complete 
Sus scrofa mitochondrion, complete genome 
Ractus norvegicus mitochondrial genome 
Bos taurus mitochondrion, complete genome 
Pan troglodytes mitochondrion, complete ge.,. 
Ovis aries mitociiondrion, complete genome 
Talpa europaea mitochcndriOR, complete genome 
Orvctolagua cuniculus mitochondrion, corapl - . • 
Pan p^ni3cvLS mitochondrion, complete genome 
Human mitochondrion, complete genome 
Balaenoptera musculus mitochondrion, compl . . 
Arcibeus jamaicensis mitochondrion, comple. - 
Gorilla gorilla mitochondrion, complete ge . . 
Balaenoptera pfcysalus mitochondrion, conrpl . , 
Didelphis virginiana taitociiondrion, comple. - 
Hylobates lar taitoclicndricn , complete genome 
Crossosttoma lacustre mitochondrion, comple.. 
Latimeria chaluranae mitochondrion, comply-.. 
Vidua chalybeata mitochondrion, complete g. . 
Corvus frugilegus mitochondrion, complete . - 
Chelonia mydas mitochondrial DNA, complete- - 
Pongo pygmaeas mitochondrion, complete genome 
Cyprinus carpio mitochondrion, complete ge.. 
Mustelus manaso mitochondrion, complete ge.. 
Gallus gallus mitochondrion, complete genome 
Carassius auratus mitochondrion, complete - . 
Loxodonta africana mitochondrion, complete-, 
Falco peregrinus mitochondrion, complete g.. 
Rhea americana mitochondrion, complete genome 
Ciconia boyciana mitochondrion, complete g.. 
Salmo saXar mitochondrion, complete genome 
Polypterus omatipinnis mitochondrion, com. - 
Pongo pygmaeua abelii mitochondrion, compl - . 
Struthio camelus complete mitochondrial ge . . 
Pelomedusa sobrufa mitochondrion, complete.. 
Arbacia lixula mitochondrion, complete genome 
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1S215 

14755 

14775 

1S219 

14783 



Mg 002 09 2 

Mg_ Q 0 1 a 0 4 
Mg oooaao 

Mg 0 0 2059 

Mg 00 154 5 

Mg 0G13 23_ 

Mg OOZO'y? 

Mg OOQ93'< 

Mg 000879 

Mg 000845 

Mg 002195 
Mg_002Q9 3 

N(7 00195 3 

tmp«i'=<^0 

Nr Q0132S 
00200^ 



181 

15704 

LS750 

148S0 

l$7J3 

15T«^ 



.a. .c. . .g.a. . ,g. . .gc. 

, . , t A a . . a • cc . t . . 



.aacc. 



. ,a. -a. .c . .c. 



.c.a. 



. . .C 



.C.-- 14948 

a 15591 

a 14303 

14780 
....a 14795 
15341 
14902 
15352 
14708 
L4277 

a 14245 

14139 
IS932 
14833 
14184 
15122 



acaggacccaacaac 



cccccaggaacagcacccgacccagacaaaa 



14773 . 
13884 . 
14949 . 
1SS92 . 
14304 . 
14797 . 
15531 
15939 
14785 
14353 
14247 . 
15371 
14858 
14259 



















.a. 






c. 






,c. 




::: 








.a. 






c- 






.a. 




::: 


.a — . 


• " • 


* • • 


• c • 






• a • • • • 




. . • 


•S- 






.a. . . . 










. • • 
















— 




— 






* C • C • • 






. a . 






. .a . « * 




.5- 


.c. 






.a . . . . 








• • • 




.aa. . - 






.c. 






• aa . . . 
















.C. 








.a. .c. 






.c. 






.ca.c. 






.a. 






. .a. . - 




.c. 


-c. 












.a. 


.c. 




- .cc. . 






.c. 






. .a. . • 






.a. 












.a. 






. .ct . . 


-g- 




.a. 






. .cc. . 






.c. 






. .a . . . 












. .a . . . 


















.a. 






. cctr . . 






,c- 






. .a . . . 






.a. 


g- • 




.aa . . . 






.a. 










.c. 


,c. 






. .g. . . 


















. a . 










. C- 


.a . 












.a! 


. c . 







. . -cac 

. . . ca 

, , . cac — a, . 

. . .ca. .c 

. c - . aac , . a , . 

, . .c::= a. .ac 

, c . • aac . . a — a . 
« . • ccc • • • c • - - ac 

.t . .a.c. •C 

c. -cccg. .aa- .ac 
. . , tec. .a. .at 
. z . .aac .a. .eg. 
, . .cicc, .aa. .g. 

. . - CSC ca- 

. . . caacc 

. . .ccc. . .a. . -ac 

. c. .aac g- 

... cccc ■ .a. • .g** 
. . .cacc. . ,c. . . • 
. . .ccc. . .g. , .a. 



. cacc . . . c 



. , .cacc 
z . . ccc . 
c, .tec. 
c. .cccc 

C . -CCC . 
cc . . - - . 



. .c.c . .c 
.t. . .at- 
.a. . .c. . 
. .c. . . .t 

at, 

. -a 

\ 

I 



ttccatcccacc 
. c- 
.c. 



.c. .ctcc. 
. cc. .aac. 



. tct 



. a . 
.a. 



ac. . 
,g. . 



g*^ 
gc 



caccjcaca^Ccwaoatatcctg'jgccttctagcactJJ 

c J . . c 1 

[z ■gg'^c- . .c.*:. .c 

. . . .<I 

.c c 



, c. - 



.c. . 
.c. . 
.c. . 
. c. 
.c. - 
.c. . 
.c. . 
-C. . 

• * • . 

.c. . 

.c. . 

.C- - 

.c. . 
. .a.c 

. . • 

. .a.c 
.ca.c 



.ca.c 



cg.c 
c 



. c. .c 



.4 
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NC_0O.0a.84 X4830 . .C 

wc^OOieoa 14942 c aa..t 

ftC 001892 14834 ..c C C.-a a. 

Ng_ ooi7 aa 148S1 c c a.,a..*, 

MC^001799 ISOaO 

NC 002078 14837 

NC^OOJ^l 14837 C C 

SC 0QI779 14844 C 

001SS9 14805 C, 

MC 000889 
WC 001^4 0 
NC 001^40 
NC 001794 
yc 000945 
NC OOlggS 
MC 001557 



■ CC, 



. tt.tccc. 



.ac.cgcc. 
acc- 



14838 ..C 9- 

l4dS4 ..C*.t C 

1S08S 

14350 ..t..t,.C 

ifiQoa c.-c 

14790 ..t..t t 

isiao C..C..C..9- 



14848 
14901 
14393 
14332 

15095 

14353 
14359 
14338 
14327 
14350 
14375 

15098 

14357 
15024 
14305 

.C c. .a a 15239 



ag 



NC 001543 
MC 00194 1 
NC_001913 
NC 001544 
MC 001807 
MCQOISQI 
WC QQ2009 
MC 0 0154 5 
MC_0 013 21 
^fC 0Q151Q 
NC 002082 
NC QQ1727 
NC 000890 
NC 002059 
NC 001323 
NC 002079 
Q0Q934 
NC 000878 
NC 000845 
NC 002195 
NC 002093 
NC 001953 

cmps«<^0 
NC 001700 
NC 001325 
NC_QQ200a 
NC_001502 
NC;_0009 94 
NC 001909 
NC 001992 
002073 
NC Q0Q94S 
NC_Q01557 
NC 001913 
NC 00154 4 
NC 00190 7 
NC 002009 
NC 00154 5 
NC 0O15I0 
NC 002092 
NC 0QL904 
N^ 0O0885 
NC 002195 
Mr; 00195Q 



14931 

14323 .-C C.t. 

14841 

14932 

15413 

XS275 t- 

14815 C.-C.t- 

14835 

1S279 ...C C. 

14843 C..C..a« 

14833 C 

15944 

15552 

14354 ...... t 

15552 t.cn... 

1S952 

14313 

14384 C*CC... 

14307 

15392 CC^CC, 

14857 

14290 



.a. 
.a. 



241 
15754 
15920 
14914 
15753 
14900 
14902 
14894 
14909 
15071 
1S240 
14901 
1484 
15475 
14330 
14399 
14907 
14950 
15071 
14990 
16454 
15155 



gccccacrcscaccagaccrgctaggagacccc 



;acaaccacacccccgccaacc! 



rccca 



.ca . 



.c. - . 
.e. . - 

-g. -g 



. CC. 



. c . 



14353 
14847 
14357 
14354 
1S429 
15292 
14335 
14353 
15295 
14355 
14355 
1594 7 
1S559 
14331 
15583 
15953 
14317 
14405 
14310 
1S421 
14895 
14293 

300 

15323 

15357 

14959 

15852 

14 94 9 

14950 

14953 

14923 

15127 

13292 

14950 

1492 

1SS32 

14935 

14954 

14952 

14952 

15108 

15017 

15307 

15159 



cmp«-eq^O 301 ajtacccctccccac^ccaagcctgAj?: 3 23 

N< 7 QQ17Q0 15824 C..* ISQ-jl 

Nr QO2O09 14970 ..c • 14975 

NC QQ1502 15353 ,9c 15«7^ 

WC QQ0884 14950 I495t 

7711111 l^'»^4 
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HSL9i\222 3081 3094 

frg QQQ64S • .C • 

yc ; ; 0QI913 ^*^80 

fi£Lfiai541 14M ...c "01 

f ir ; 001807 1SS33 ..C C C XSS60 

002009 14936 c a...- X4963 

KCOSlfilS 145SS .gc a c 

OOlglO 14963 ..C g-.C a 1499Q 

fi(:j02QB2 14953 . -C C J«72 

00I9S3 14416 C 144J7 
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Dacabaae: Sequences from complece wicochondrial geacmes 

Poaced dace: Jim 28, 2000 10:56 AM 
Wumber of leccera in daCaJbaae: 3,164,247 
Ntunfaer o£ aequencea in dacabase: 129 



Lambda K K 

1.37 0-711 1.31 

Gapped 

X«ambda K H 

1.37 0-711 1.31 



Macrix: lilascn macrixsl -3 

Cap Penalties: Existence: Extension; 

Ntimber of Kits to SB: 788 

Number of Sequences: 129 

Number of extensions: 783 

Number of successful extensions; 168 

Number of seqpjiences better than 10.0s 77 

lengtb. of query: 323 

lengtli of database: 3, 164 » 247 

effective HSP length: IS 

effective length of query: 313 

effective lengcli of database: 3,162,312 

effective search space: 989803636 

effective search space used: 989803656 

Ts 0 

A: 30 

XI: 6 (11.9 bits) 
X2: IS (29.7 bits) 
SI: 12 <24.3 biCS? 
S2: 14 (28.2 bits) 
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13 



BLASrtt 2.x. 2 lMov-13.20001 



Alcachul. Scephen F.. Thoniaa L. Madden. Aiejandro A Scha^Cer. 
Jinghui ihang! Zh«ng Zhang. Webb MilUr. and Dav.d J. Lipman 
-iafpcd BLAST and PSI-BtAST: a new geaeracion o£ procein database aearcl 
programs-. Nucleic Acida Res. 23:3389-3402. 

RID: 984393400-28182-3122 



Quesy- 



(323 letters) 



Dac-b«ae: ^J^^ aequeacea; 2.353.827.88S total letters 



Ifi you have aay problems or questions wi 
please refer Co the biast faqs 



Ch Che results of this search 



Taxonom y reaorCS 



nistrihution »f 50 Blast p i^ on the Onrrv Scqyencg 
MQuse-over to show defUne and scores. Click to show alignments 
0 
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Sequences producing significant alignments: 



gblAY00Sa09 


.1 


1 Panche: 




.1 


IAF0S3054 


gbjAFS530.5i 


.1 


1 AF053053 


gbtAFOSIOSO 


•i. 
. 1 


|AF0S3P1P 
IAF0S304 9 




. 1 


1 ArOS3025 


gblAFaSJ024 
qh|A?'052023 


, 1 


lAF0SJi24 
I AFOS3Q23 


ehlAF0S3022 


. 1 


f AF0S3022 


gb I AF pSJi3 2 l^iJAFO 53021 
^wtTSocs-inifl l|AF053018 


rjH| AFGS3051 


. 1 


1 Ar JU3 i 


gbj AF0 5 3 04a 


. 1 


1 Ar U3 JO'S o 


r^hf AF053047 


. 1 


1 AF053047 


qH| AFCI53045 


. 1 


ArOS3046 


r.H| AF0^104S 


. I 


AF0S3045 


A?QS3044 


.1 


1 AF053044 


^Hf A?rflS3042 




IAF053042 




■1 


lAr053041 


AFa53040 


.1 


IAF0S3040 


ArQ53039 


.1 


1 AF0S3Q39 


cbjA?053 03a 


.1 


lAr05303a 


^H(AF053037 


.1 


|A?0S3037 


A?0S303^ 


. 1 


|AF0S3035 


r^H| AF053Q35 


.1 


1 ArQS3035 


«H| AF0S3034 


.1 


IAF0S3034 


<-w,i AFGS3033 


.1 


|A?053033 


ffW,lAFaS3032 


.1 


|AF0S3032 


«H(A?G53031 


.1 


(AFOS3031 


«SI AFQ53030 


.1 


[AFOS3Q30 


gbl AF053029 


.1 


IAFQS3029 


.rS[ A=^(353 029 


t 


|AFQS3023 


«H( ArC353027 


I 


IAF0S3027 




1 


(AF0S3025 




f 


f AF053020 


^^^1 AFa53019 


1 


ArOS3019 


AF0S3043 


1 


AF053043 


^rr!b(X32301 . 1 


L 1 Mi?Tcrr3 


AFa530S2 


1 


AF0S3052 



,3 isolace 39 cy. 

s isolate aa cy. 

s isolace B7 cy. 

s isolate 85 cy. 

s isolate 35 cy. 

3 isolate 32 cy. 



Panthera tigris sumatrae isolate Sul 
Panchera tigris tigria isolate 37 tni 
Panchera tigris corbetci iaolace C2 
Panthera tigris corbetci isolate Cl 
Panthera tigris tigr 
panchera tigris tigr 
panchera tigris cigr 
panchera tigris tigr 
Panchera tigr*s tigr 
Panthera tigris. tigr 
Panthera tigris corbetci isolate C3 
panthera tigris sumacrae isolate Sul. 
Panthera tigris sumatrae isolate Su9. 
Panthera tigris sumatrae isolate Su7. 
Panchera tigris sumatrae isolate Su6 • 
Panthera tigris sumatrae isolace SuS . 
Panthera tigris sumatrae isolate Su3 . 
Panchera tigris sumatrae isolate Su2 . 
Panthera tigris sumatrae isolate Sul. 
panthera tigris alcaica isolate SIS . 
Panthera cigris alcaica isolace S14 . 
Panthera tigris alcaica isolace S13 . 
Panchera cigris alcaica isolace S12 . 
Panchera Cigris alcaica isolace Sll . 
panchera cigris alcaica isolaCc SIO . 
Panthera Cigris alcaica isolace S3 C- 
Panthera cigris alcaica isolace S7 c. 
Panthera Cigris alcaica isolate S5 c. 
Panchera tigris alcaica isolace S3 c. 
Panchera cigris alcaica isolace S4 c. 
Panthera cigris alcaica isolace S3 c. 
panchera cigris alcaica isolace S2 c. 
Panchera cigris alcaica isolate SI c. 
panchera Cigris cigris isolate 34 cy, 
Panthera cigris cigris isolate 33 cy. 
Panthera Cigris sumacrae isolace Su4 . 
P. tigris mitochcndrial cytochrome b gene 
panchera leo cytochrome b (cycb) gen. 
p.leo micoc^ondrial cytochrome b gene 
Felis cacus mitochondrial DMA for c. 
Felis catus mitochondrial DNA Cor c. 



i^-t t AaQq42 3a . ll A3Q04 23 8 

f^^^-j 1 &qnnA:?l7 . 1 \ A3004 237 c-=--».^ w- 

I^KMfa??og UMiFDCyTB F.domesticus micochondriai cytoch.^me 
ooi7oi.ll Fen s cacus mitochondrion, complete genome 
rKirUn7<;i.ifF"S?Q753 Felis cacus mitochondrxon complete ge . 
3^.aVt^^t4j:t fAri2S14S Viverricula indica cytochrome, b gene, 
H w !'...4^.4.ii AF125I44 Chrocogale owstoni cytochrome b gene , 
g:r».^T^4^7S.l!AFlS497^ Kartes marces ^P^^ '-^l^^^ZZ^%.^^^^^ 
2H ^|a.:;n.i217:iiABOSl237 MarCcs marten ^^^^'=''^l^Z:tL C^^^^^ 
^^ [iFl2Si49-ltAF125149 Viverra tangalunga cytochrome b gene. 

AligTua«RC5 



Score 
(bits) 



value 



S03 
527 
522 

4 7i 

iI5 

112 
ojo 

112 

460 
4^0 

lis 

452 
452 
4 52 

ill 
152 
4 52 

ill 
ill 
452 

452 
452 

ill 
452 

ill 
ill 
452 
432 
ill 
ill 
ill 
ill 
4 52 
452 
4 52 

ill 

4 4 4_ 
4 44 
440 
ill 
399 
331, 
377 

111 
111 
27i 
270 

Hi 

111 
24^ 



e-170 
e'147 
147 
132 
e-132 
127 
127 
e-127 
e-127 
e-127 
e-127 
12S 
■125 
'125 
125 
■125 
125 
'12S 
•125 
-12S 
-125 
125 
■125 
.125 
.12S 
•125 
■125 
■125 
e-12S 
e'125 
e-t2S 
e-12S 
e-12S 
e-12S 
e-125 
e-125 
e-122 
e-122 
e-121 
e-121 
e-105 
e-103 
e«102 
le-93 
le-9a 
7e-72 
4e-7a 
7e-«« 
7e-«5 
Se-«3 



cmpseqj^O 


I 


cgaatctgaggaggct 


AYaa5309 


39 


9 


APO*55054 


437 


9 


AT0530S1 


437 


9 




437 


g. 


A?OS3q49 


497 


g. -t. 


APO^102S 


437 


9 


Aro^3024 


437 


g. 


0,^011023 


487 


9- 




407 


9 


J»^ffj«53021 


43T 


9 -C- 






9 -C- 




<at 


9 


AF053<741 


437 


9 ^ 




43T 


9 



ccctcag; 



agacaaagctaccc 
c 

c 



zgacacga 



ea^itcttcgcc 



cac 30 
99 
54^ 
543 
545 
544 
546 
543 
543 
543 
543 
543 
543 
544 
^43 
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487 


AF053045 


437 


AFQS3Q4 4 


437 




437 


Af6s3041 


437 


AF053040 


487 


AfOS303 9 


487 


AFa5303a 


487 


AFO53037 


437 


AF.q,53p3 6 


437 


AFaS30 3S 


487 


AF053034 


487 


AF0S3033 


437 


AFOS30 3 2 


487 


AFQ5 30 3 1 


487 


AFOS3030 


437 


U 3 J U t 


437 


AFa5302a 


437 


AFQS3Q27 


437 


AFQ5302fi 


487 




487 


AFQ 5 3 019 


487 


AFOS3043 


487 




487 


VJ J J w J ^ 


487 




490 


ABO 04 2 JO 


APT 


» an rt ii 3 7 


487 


X3229$ 


A a T 


NC 001700 




U207S3 


15S24 


Ar 1.^3 i'ta 


3S7 


A_F12S144 


357 


AF1S497S 


48/ 


A30SL237 


437 


A«"1.2S149 


357 


C3ipse«i_o 


SI 


AY00S8 0 9 


99 


AFaS3054 


547 


A-aS3053 


S47 


AF0S30SO 


S47 


AF0S304? 


547 


A?OS302S 


547 


f fOS3024 


S47 


A?0S3023 


S47 


A5rOS3022 


547 


AF0S3021 


547 


AF0S3018 


547 


AF05305L 


547 


AF0S3043 


547 


AFOS3047 


547 


AF0S3045 


547 


AFOS3045 


547 


AF053044 


547 


AF053042 


547 


AF0S3041 


547 


AFO33O40 


547 


AF053039 


547 


AF053039 


547 


AFOS3037 


S47 


AF05303< 


547 


AFOS3035 


547 


AF0^3034 


547 


AFO53033 


4547 


AFO'53032 


547 


AFO5303L 


547 


Ajro<30J7 


547 




$4? 




54T 




54 7 



-g- 
•g- 
.g- 
-g- 



•9- 

.g- 

-g- 
• g- 



.g. .c. . 
.g- . 



.g 

.g 

•g- .g- 
.g^.g- 



-g- 



-g- 
.g. 



• c. 
.c- 

.c. 

.c. 

. c. 
.c. 

• C. 
-C. 



a. 

a. 

. . .a . 
. . .a . 
. t.a. 
. . .a . 
. . .a. 
. . .a, 
.t.a. 



.g- 



PCT/INOl/00055 



54* 

S4S 

545 

546 

S46 

S4S 

54b 

546 

546 

546 

546 

546 

546 

546 

546 

546 

546 

546 

546 

546 

546 

546 

546 

546 

546 

546 

546 

54 6 

546 

15333 

15383 

416 

416 

S46 

546 

416 



-g- 
.g- 



cccacc 



cccccacccaccaccTicagccctiagcagcagticcacctie 



ccaccccrcrcacgag 



■g. 
-g. 
-g. 
■g- 

•3* 



•g. 
.g- 
.g« 
•g- 
•g- 
-g- 
•g- 
g- 
-g- 

• g- 
g- 

-g- 
-g- 
g 

• g- 

• g- 

• g- 

• g- 

• g- 

• g- 

• g 



g- 
.g. 
•g- 
-g- 

-g- 

g- 
-g. 
.g- 
•g- 
.g. 
•g^ 
•g. 
-g- 
•g- 
.g. 
.g. 

g. 
.g. 

g. 
»g* 

-g- 

.9- 

-g. 
9- 

•9- 
-9 



.c. 
.c. 
.c. 

• C. 

.c. 

.c. 

,c. 
.c. 
.c, 

• C. 

. c. 

. c . 

.c. 
.c. 
.c . 
. c . 
.c. 

• C. 

.c . 
. c. 
.c. 
.c. 

.c. 
.c . 
. c. 
. c. 
.c . 
. c . 



.c. 

.c. 



120 
153 
, , 606 
. 606 
a 606 
a 606 
« 606 
a 606 
a 606 
a 606 
a 606 
a 606 
4 606 
a 606 
4 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 606 
a 6 0< 
« 604 
a 6W 
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AF0S3P26 
AFOSr020 
A POS3Q19 
AF053O4 3 

xa23Qi 

AFQS30S2 

X ajnoo 

A300423a 

Xa2296 
NC 0Q1700 
U207S1 
AF12S14S 
AF12S144 
AF1S497S 
AaOS1237 
AF12 514 9 

AYOQsaog 

Ayg53Q54 
AFQS3053 
ArQS3Q50 
AFQ53Q49 
A?g53025 
A?0S3q24 
A?QS3q23 
AF0S3Q22 
AFQS3021 
f?Q53Q13 
AFQS30S1 
AgQ53Q4fl 
AFQ53047 
AFQS304g 
AFQS3Q4S 
AFQS3044 
AFQS3042 
• AFQS3041 
AFQS304Q 
ArQ53039 
A?0S303a 
AFQS30 3 7 
AFQS303g 
A?qS3Q35 
AgOS3q34 
AgQg3033 
AgQS3032 
AFQS303I 
AFO5303Q 
AFQS3029 

AFQS3q27 

ArQS302^ 

Ag-Q5302q 

Aj:'OS30l9 

AP-OS3043 
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^£232952 787 .gc * J" 

uim II Ill 

| h ; 001700 15824 = 

SilSa 1S924 C.a 1S8S1 

^Pt2S144 «57 ..C 

&aaSil22 787 ..c..a..a 

^P\H1*9 6S7 ..C 



Dacabase: nc 

Poaned dace: Mar 2, 20Q1 12:20 AM 
Number of lecters in database: ^'^";^^7 885 
Number of sequences in dacabase: 807,597 

lambda K ^ 

1.37 0.711 1.31 

Gapped 

1.37 0.711 1.31 



Matrix: blascn macrix:! -3 

Gap Penalties: Existence: 5, Extension: 2 

Number of Hits to DB: 460342 

Number off Secjuences: 8 073 97 

Number off extensions: 460542 

Number off successful extensions: 22671 

SlSer of sequences better than 10-0= 6487 

lengclx off query: 328 

lengnb off database: 2,863,827,985 

effffective HS? length: 20 

effffective length off query: 308 

effective length of dacabase: 2.847,675,945 

effffective search space-. «77084191060 

effffective search space used: 877084191060 

T: 0 

Ar 30 

XI: 6 (11-9 bits) 
X2: 15 (29.7 bits) 
51: 12 (24.3 bits) 
S2: 19 (38.2 bits) 
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Table S. Reference animals and the allocated code numbers included in the study 



SN. Code number 


Name of the animal 


Zoological name 




bhz25t 


Indian tiger 


Panthera tigris tign's 






Indian tiger 


Panthera tigris Ugris 




DnZoUt 


Indian ticer 


Panthera tioris tiods 


4 


bhz45t 


Indian tiaer 


Paftth^fa tinns ticns 


5 


bhzS6t 


inuian u^csr 


t^atlLtitSi<M U\Ji4^ ii^f'w 


6 


bhz63t 






7 


bhz20wt 


Indian white tiger 


r^3ntn&ia Ugns OGnyat&n^i^ 


8 


bh222wt 


Indian white tiger 


Pantnera tigns cenga/ens/s 


9 


bh223wt 


white tiger 


Panthera tigris tengalensis 


10 


bhz28wt 


Indian white tiger 


Panthera tigns tenga/ensis 


11 


gzil 


Nonnal leopard 


Panthera pardus 


12 


gz2I 


Normal leopard 


Panthera pardus 


13 


gz3r 


Normal leopard 


Panthera pardus 


14 


gz2ld 


Clouded leopard 


Neofeiis nebufosa 


15 


gz22ci 


Clouded leopard 


Neafeiis nebu/asa 


16 


darz14si 


Snow leopard 


Panthera unicia 


17 


darzlSsi 


Snow leopard 


Panthera unicia 


18 


darz16sl 


Snow leopard 


Panthera vnida 


19 


sbz22al 


Asiatic lion 


Panthera tea perzica 


20 


sbz3dal 


Asiatic Son 


Panthera leo persica 


21 


sbz39al 


Astatic lion 


Panthera leo persica 


22 


humsk 


Human 


Homo salaiens sapiens 


23 


chimss 


Chimpanzee 
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sb = 38aL TGAArCTGAGGAGGCrrCTCACTAGACAAAGCCACCCTGACACGA^r^oC^.^^ «0 

sb-3 9al TGAArCTGAGGAGGCTTCTC.^GTAGACAAAGCCACCCTGACACGAi.v,^-->-_^-CA^ oO 

adil . flesh TGAATCTGACGACCCTTCTCAGrAGACAAAGCTACCCTGACACGATT.^j.^^-_^ ^0 

e.- 1 1 xGAA^CTGAGGAGGCTTCTCACTAGACAAAGCTACCrrGACACGATTC . . wCCTTCCAC S 0 

TMl TCAATCTGAGGAGCCrrCrCAGTAGACAAAGCTACCTTGACACGATTOTGCCTT^ 60 

ZZlal xGAATCTGAGGAGGCTTCTCAGTAGACAAAGCTACCTTGACACGATTCTTT>.CCrTC^C SO 

lh=23wc TGAATCTGAGGAGGCrXCTCAGTAGACP^GCCACCCTGACACGATTOTGCCTTC^ 60 

bh=2 8wt: TGAATCTGAGGAGGCTTCTC^GTAGACAAAGCCACCCTGACACGATTCTTTG^C^^ 60 

bh-2''wt: TGAA7CTGAGGAGGCITCTCAGTAGACAAAGCCACCCrGACACGA..CrrT^CCT^^ 6Q 

bii=20wc TGAATCTGAGGAGGCTTCTCAGTAGACAAAGC=ACCCTGACACGATTC^-CC^ 60 

bh=53C TGAAXCXGAGGAGGCTTCTCAGTAGACAAAGCCACCCTGACACGA^^^^C^C^^ 60 

bh=S5c TGAATCTGAGGAGGCrTCTCAGTAGACAAAGCCACCCTGACACGA^Crrr^^ 60 

bhz2Sr TGAATCTGAGGAGGCTTCTC:VGTAGACAAAGCCACCCTGACACGA_^^G^-^ 60 

bh=30t: TGAATCTGAGGAGGCTTCTCAGTAGAC^CCACCCTGACAC3ATTCTOv.CT^ 60 

llzlsz TGAATCrGAGGAGGCTTCTCAGTAGACAAAGCCACCCTGACACGATTC^TG.^ 60 

bS=2S= TGAATCTGAGGAGGCrrCTCAGTAGACAAAGCCACCCTGACACGATTCTO ^0 

dzM TGAATCTGAGOAGGCrrCTC^GTACAC^GCCACCCTGACACGATTC^ «0 

d^lSJl TGAArCTGAGGAGGCTTCTC^CrACACAAAGCCACCCTGACACGATTC^ ^0 

d=lSsl TGAATCTGAGGAGGCI-CTCAGTAC^CAAAGCC^CCCTGACA^A-^C^T-^C^^ SO 

«2XC1 TGAATCTGAGGAGGCrrCTCAGTAGACAAAGCCACCCTGACACSATTO ^0 

5z22cl TGAATCTGAGGAGGCTTCTCAGrAGACAAAGCCACCCTGACACG^TTTTT.^ oO 

Silimss TGAATCTGAGGAGGCTACTCAGTAGACAGCCCTACCmCACGATTCT^ 60 

humsk TGAATCTGACSGAGGCrACTCAGTAGACAGTCCCACCCTCACACGA^.CTTTACCTTrwxC 60 

Sb322al TTCATCCTTCCArrXATCATCTCAGCCGTAGCAGCAGTCCACCTCCTGTTCCT^ 120 

Itzla^l TTCArCCTTCCATTTArCATCTCAGCCCTAGCACCAGTCCACCTCCTGrrCCTC^^^ 1-0 

L=39al TTCATCCTTCCATTTArCATCrCAGCCCTAGCAGCACTCCACCTCCTG^CCT. 

adil. flesh TTCATCCTrCCATTTATCATCrCAGCTCTAGCAGCAGTCCACCTC-.A^--^ 

«i;.r TTCArCCTTCCArrrATCXTCTCACCrCTACCAGCAGTGGACGTCCTA^CCTTgC^^^ 1-0 

|=2r.l TTCArCCTrCCArrTATCATCTCACCTCTACCACCAGTCCACC-CCT^l^.CTTCAC^^^ ... 

L3-I TTCATCCTTCCAinrrA-CATCTCAGCTCTAGCAGCAG-CCACCrGw.ATTCw..^^^ 1-0 

S-;=23WC rrCATCCTTCCATTTATCATCTCAGCCCTAGCAGCAGTCO^CCrCGTAT^^^ 1;0 

bh=23wc TTCATCCTTCCATrrATCATCTCAGCCCTAGCAGCACTCCACCTCCTA^--^ 1;0 

bn=22wr TTCATCCrrCCATTTATCATCrCAGCCCrrAGCACCAGTCCACGTCC^^^ 1-0 

bh22 0wt TTCATCCTTCCATrrATCATCTCAGCCCTAGCAGCAGTCCACCr^-CTATT^.^ 1-0 

bh=S3C TTCATCCrrCCArrrA-CATCTCAGCCCTAGCACCAC~CCACCTC^ATTs.-^CC^TC^ 

bh=S6= TTCATCCTTCCArrTArCATCTCACCCCTACCAGCAGTCCACCTG^A^^---^.--^^ 1-J 

bh = 2Sc TTCATCCTTCCATrrATCATCTCACCCCTACCAGCACTGC.^CCrC-j_A^^-^C^^^ .-J 

bh = 3 0 C TTCATCCTTCCATTTATCATCTCACCCCTACCAGCAGTCCACCTC-^A^C-^C^--^ - ; 

bh=4 5C TTCATCCTTCCAT-rrArCATCTCAGCCCTAGCACCACTCCACCT--.A_^. 1;^ 

bh=:3C TTCATCCTTCCATTTArCATCTCACCCCTAGCACCACTCGAC^^Cwj^Ai^--^^ --^ 

d=14al TTCATCCTTCCATTTATCATCTCAGCCCTAGCACCACTCCACCT=-.A_^--j^^ 

d = 1 S 3 1 TTCATCCTTCCATTTATCATCTCACCCCTAGCACCAGTCCACC w ^-I'^-^—AG 1 ' 0 

dslSal TTCATCCTTCCATTTATGATCTCACCCCTACCAGCAC-CCACCrC-^A^^^^-^^ ^-^ 

g^21cl TTCATCCTCCCATrrATCATCTCACCCrrACCAC.-;AC— CACCrr^A^--- 

rTCATCCTCccArrTATCATCT-:.xGccTTAccAcc:AC-rrGACC . - _ . '^^;:J.-r? • r . , 1 ' ' 

.rr ATCACACCCCr AACAACACTTCATCTCC-r ATT-- . . ^^^^^^ - ' 



chimsa TTTATCTTACCCTTCATrATCACACCCCTAACAACAC— CATCTC-^A_^^A^ 

hum.;c -rrCATCTTGCCCTTCArrATTGCACCCCTACCAGCACTGCACCTCGTA - 



0bs2:al At^GCATCTAATAACCCCTCAC.^AATCX^TAT^CACT-.AGATAAAA^'rCA^CCATCCA 130 
ab = 39al ACACGATCTAATAACCCrT^ACOAATr^CTATCTCACT-IACATAAAA . - 
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fib=39al ACACCATCTAATAACCCCTCAGCAATGCTATCTGAcn-CACATAAAArrCCATTCCA.CCA x30 

adil. flesh ACAGGATCTAACAACCCrrCAGCAATAGTATCCGACTCACACAAAATTCCA^CCACwu^ x30 

gzlnl ACAGGATCTAACAACCCCTCACGAATAGTATCCGACTCAGACAAAATTCCA^CCAC^^.-. .30 

-> 1 ACAGGATCTAACAACCCCTCACGAATAGTATCTGACTCACACAAAATTCCA .^CCACCCA 13 0 

glial ACAGGATCTAACAACCCCTCAGG AATAGTArCTGACTCAGACAAAATrCCAT . CCACCCA 1 3 0 

bh=23wc ACAGGATCTAACAACCCCTCACGAA-TAGTATCTGACTCACACAAAATCCCGTTCCACCCA 130 

bh-ZawC ACAGGATCTAACAACCCCTCAGCAATAGTATCTGACTCACACAAAATCCCGTTCCACCCA 130 

bhz22wc • ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCACACAAAATCCCG^CCACCCA 130 

bh-''Owc ACACCATCTAACAACCCCTCAGGAArAGTATCTGACTCACACAAAATCCCGnCCACC„\ 130 

f - - 6 3 1: ACAGGATCTAACAACCCCTC5.GGAArAGTATCTGACTCAGACAAAATCCCGTTCCACCCA 1 3 0 

J,/, 5 g » ACAGGATCTAACAACCCCrCAGGAArAGTATCTGACTCAGACAAAATCCCGTTCCACCCA 130 

th-^SZ ACAGGATCTAACAACCCC-CAGGAATAGTATCTGACTCAGACAAAATCCCCTTCCACCCA 1 3 0 

v,h-3 0C ACAGGATCTAACAACCCCTCAGGAArAGTATCTGACTCAGACAAAATCCCGTTCCACCCA 130 

j3h- 4 5 C ACAGGATCTAACAACCCCTCAGGAAr AGTATCTGACTCAG ACAAAATCCCGTTCCA.CCC\ 1 3 0 

kb->S" ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCAGACAAAATCCCGTTCCACCCA 130 

a-T" 1 ACAGGATCTAACAACCCCTCAGGAArAGTATCTGACTCAGACAAAATCCCGTTCCACCCA X3 0 

d-^Ssl ACACGATCTAACAACCCCTCAGC-AATAGTATCrGACTCAGACAAAATCCCGTTCCACCCA 130 

d-lSsl ACAGGATCTAAa^CCCCTCAGGAATAGTATCTGACTCAGACAAAATCCCGTrCCAC 130 

c--iicl ACAGGATCCAATAACGCCTCAGGAATGGTATCCGATTCAGACAAAATCCCGTTC^C-^.^ 

ACAGGATCCAATAACCCCrCAGGAATGGTATCCGATTCAGACAAAATCCCaTTCCACw,.^ -3 0 
ACAGGATCAAATAACCCCGTGC-GAArCACCTCCCACTCCGACAAAATTACC i CC\CCCC 130 
ACGGGATCAAACAACCCCCTAC-C-AArCACCTCCCATTCCGArAAAATCAtCTTCCACC- ^ 1 3 0 



g=22cl 
chimss 
hums/C 



Sb222al XACTATACAATCAAAGArArCC?AGGCCTTCTAGTACTAAT.=TTAACACrw.r^CT^s^ -^0 

sb=3 3al TACTATACWCAAAGATATCCTAGGCCTTCTAGTACrAATCTTAACACTvJ.^ACTACTw -40 

sb-39al TACTArACAATC:v.:^AGATArCCrAGGCCrrCTAGTACTAATCTTAACACTCATACTAC. 240 

adil. flesh TACTACACAATCAAAGATArCCTC-GGCCTTCTAGTACTAArCCTAGCACTCA.^^^ 

, ^ T TACTACACAATCAAAGATArCCTGGGCCTTCTAGTACTAATCCTAGCAC - CA^^C- ACTv- 2 4 0 

532nl TACTACACAATCVAGACArCCTGGGCCrrCTAGTACTAATCTTAGCACTCATACT^CT^- -40 

Laal TACTACACAATC^VAAGAC^rCCTGGGCCTTCTAGTACTAATCrrAGCACTCATA^^ 240 

Sll=23w= TACTACACAATCAAAGACArCCTGGGCCTTCTAGTACTAATCCTAACACrC^T^CT^. -40 

bh=2 3w= TACTACACAATCAAAGACArCCTGGGCCTTCTAGTACTAATCCTAACAC^-A.^CTACT -4 0 

bh=22wt: TACTACACAATCAAAGACArCCTGGGCCTTCTAGTACT.VirCCTAACACT^^^^-^-- 

bh-2Cwc TACTACACAATCAAAGAC:ArCCTGGGCCrrCTAGTACTAATCCTAACACT^-.-^C.ACT^ .4 0 

bhzS3t TACTACACAArCAAAGACATCCTGGGCCTrCTAGTACrAATCCTAACAC.C«_^AC-AC^^ - 

bli=35= TACTACACAATCAAACACArCCTCGGCCTTCTAGTACTAATCCTAACACT-A.«CT^^- 

bh=2SC TACTACACAAXCAAAGACATCCTGGGCCTTCTACTACTAATCCTAACACTCA.ACTACT^ -40 

biir30= TACTACACAATCAAAGACATCCrrGGOCCTTCTAG-ACTAATCCTAACACTCA^AC.A^ ^ 

bh=4S= TACTACACAATCAAAGACATCCTGGCCCTTCTACTACTAATCCTAACACT-^xACTAC^ -4 0 

bti=2Sc TACTACACAATCAAACACATCCTGGGCCTTCTAGTACTAATCCTAACACTCA^ACTACT ^•tu 

d=14sl TACTACACAAXCAAAGACATCCTGGCCCTTCTAGTACTAArCCTAACACT^_.ACTA^ .4 0 

d=lSsl TACTACACAATCAAAGACATCC-GGGCCTTCTAGTACTAATCCTAACACr-^-ACTAC-- .40 

dslfisl TACTACACAATCAAACACArCCTCGGCCTTCTAGTACTAATCCTAAp.CT.^.«v.j.-t^- --^-^ 

g=21cl TACTATACAATCAAAGATArCCTAGGCCTCCTAGTTCTAArTCTAG-GCTC^v_^u_-«C^ - 

c = 2 2cl TACTATACAATCAAACATATCCrAGGCCTCCTAGTTCTAArrCTAGCGC^C:^-^--^ - 

C.H.imss TACTACACAATCAAACATATCGTTGGCrrATTCCTTTTCCTCCT-rArCCr^--^ '^^^ 

hums k. TACTACACAATCAAACACGCCCTCGCCTTACrrCTCTTCCrrrCTCT _ ^ . . A^ ^ - A^ A . . A - 

GTCCTATTCTCACCACACCTA-rrAGCAGATC'rCGACAACrATACCCCCGCCAATCCT'rTA 3 00 



s)Dz22aL ^•.^.^^ - - --r 

Sbz3 aal GTCCTATTCTCACCACACCTATTAGCACATCCCGACAACTArAC 3OO 

Sbz3^al GTCCTATTCTCACCAGACCTATTAGGAGATCrCGACAA^ . ATACCCCCGC.-^ . 

ad i 1 . f L ^ 5 h GTCCTATTCTCACCACACCTGTTAGGAGACCCGGATAACTACATCCC 

G - mr GTCCTATTCTCACCACACCTCTTACGAGACCCCGATAACTACATCCC-^ , 

^" 7 ^^r----.<-r-r-A^.-.r-r---/-,--i.^.— Af-A-rr-tircCGCCAACCCTCTA 3 00 

gc3al 




CTA 300 



300 
300 



GTA 3 00 
GTA 1-3^ 
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bhz2 awe GTCCTATTCTCACCAGACCTA—ACGCCACCCCGATAACTACATCCCCGCCAACCCTCTA 3 0 0 

bhz 2 2 wt GTCCTATTCTCACCAG ACCTATTAGGGGACCCCGATAACTACATCCCCGCCAACCCT CTA 3 0 0 

bhz2 0 wc GTCCTATTCTCACCAGACCTATTACGCGACCCCGATAACrACATCCCCGCCAACCCTCTA 300 

b 5 3 C GTCCTATTCTCACCAGACCTA— AGGGGACCCCGATAACTACATCCCCGCCAACCCTCTA 3 0 0 

^3^35^^ GTCC7ATTCTCACCAGACCTATTAGGGGACCCCGATAACTACATCCCCGCCAACCCTCTA 3 0 0 
j3hs2 GTCCTATTCTCACCAGACCTATTAGGGGACCCCGATAACTACATCCCCGCCAACCCTCTA 30 0 

tjhz 3 0 C GTCCTATTCTCACCAGACCTArTAGGOGACCCCGATAACTACATCCCCGCCAACCCTCTA 3 0 0 

bhr 4 S C GTCCTATTCTCACCAGACCTATTAGGGGACCCCGATAACTACAXCCCCGCCAACCCTCTA 300 

bhz2 5 C GTCCTATTCTCACCAGACCTArTAGGGGACCCCGATAACTACATCCCCGCCAACCCTCTA 3 00 

,4,^4 31 GTCCTATTCTCACCAGACCTATTAGGGGACGCCGATAACTACArCCCCGCCAACCCTCTA 3 00 

dZissl GTCCTATrCTCACCAGACCTATTAGGGGACGCCGATAACTACATCCCCGCCAACCCTCTA 3 00 

d"l^ s 1 GTCCTATTCTCACCAGACCTArrAGGGGACGCCGATAACTACATCCCCGC'CAACCCTCTA 300 

5^2 Icl GTTCTATTCTCCCCAGACCTACrAGGAGACCCTGACAArrACACTCCCGCCAACCCTCTA 3 0 0 

gz 2 2 Cl GTTCTATTCTCCCCAGACCTACTAGGAGACCCTGACAATTACACTCCCGCCAACCCTCrA 3 0 0 

chims s ACACTATTCTCACCAGACCrCCTGGGCGATCCAGACAACTATACCCTAGCTAACCCCCTA 3 0 0 

humsk ACACTATTCTCACCAGACCTCCTAGGCGACCCAGACAATTATACCCTAGCCAACCCCT^ 3 00 



sb222al AGCACCCCTCCCCATATCAAACCTGAAT 3 23 

sb23 3al AGCACCCCTCCCCATATCAAACCTGAAT 32 3 

Sb:i3 9al AGCACCCCTCCCCATATCAAACCTGAAT 32 3 

adil. flesh AATACCCCTCCCCATATCAAGCCTGAAT 32 3 

gzlnl AATACCCCTCCCCATATCAAGCCTGAAT 32 3 

g22nl AATACCCCTCCCCATATCAAGCCTGAAT 32 3 

gz3nl AATACCCCTCCCCATATCAAGCCTGAAT 323 

bhz23vt: AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bbz2awt: AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhs22wr AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bh220wt: AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhz53C AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhzS^C AACACCCCTCCCCATATCAAGCGCGAAT 328 

bhz2Sc AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhz30C AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bbs4SC AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhs2SC AACACCCCTCCCCATATCAAGCGCGAAT 323 

dzl4sl AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

dslSsl AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

lzl6sl AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

gr21cl AATACCCCTCCCCATATCAAGCCTGAAT 323 

1=2 2 cl AATACCCCTCCCCATATCAAGCCTGAAT 32 8 

:himss AACACCCCACCCCACATTAAACCCGAAT 3 28 

lumsJc AACACCCCTCCCCACATCAACCCCCAAT 3 23 
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Table 7d 



276127912821284 285 287 



adil.flesh: C • T j C i C . T 



C • C 



29412971298(302(303(309 



T : C C 



T,C:ATT:T;C.G C 



bhz25t 

•bhz26t ' 
bhzaot' 
bhz45t 
bhzSSt 
bhz20wt * 
bhz22wt [ 
bhz23wt ^ . 

dz14si j|i ^ri -v.-a Ij 

dzlSsl'M 

sb222al i . C : . : T 
.sb238al • . C ; ."T T 
gz21cl ■ ■ ' T ■ C ^ T ; V 
gz22cr"' t' C ' T 
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BLA5TH [Hov-X3«20Q0] 

Alcachul, Stephen F., Thoraaa L, Madden, Alejandro A. Scha.fer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997). 
-Gapped BLAST and PSI-8LA5T: a new generacion of procein database aea*cn 
programs*, Nucleic Acids Res, 25:3389-3402. 

RID: 984S9X69S-1007S-1360S 

Query* 

(2S letters) 

Database: nt , , 

807,597 setjaenqes; 2.8613,827,833 tocal letters 

If you have any problems or questions with the results of this search 
please re£er to the biast FAQs 

TA^gonomv reports 

nutrihotion of 500 Blast Hits nn the Ouerv Sequence 



{Mouse-over to show defline and scores. CUck to show alignments 
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Sequences producing algni£icanc alignmencs: 

gh) AF231651 . 1 | AF23;651 Scrongylura nocaca clone H3-8: cycoc... 
qbl AF2n6SQ.l IAF23165Q Scrongylura nocaca clone H3-159 cyto . . . 
ref I NC 002672. ll Oinomia giganceua micochondrion, complece,.. 

QQ267 3 . 1 i Emeus crassus mitochondrion, complete genome 
Qb I AF2 T2 0 1 5*. 1 i AF2 32015 Nochrocheriops shascenais cytochrome,.. 
Q b I AF23 2Q13 . 1 1 AF232Q13 Bradypua variegatus cytochrome b gen... 
gbj AYgj..Sa_lS JLL Emeus crassus mitochondrion, complete genome 
Qb I AY'oi'g013 . 1 i Dinomia giganteus mitochondrion, complete g. - . 
Qb I AY01gQ14 . 1 1 Oromaius novaehollandiae mitochondrion, part... 
qb I AF23Q167 . 1 j AF2301g7 Bonasa umbellus. cytochrome b (CrTB) . . . 
cta| AF0T4 5 94 .llAr074 594 Baeolophus bicolor cytochrome b gene. 
qb| AY005210.li Poospisa melanoleuca isolate 3 cytochrome b . . . 

Poospiza melanoleuca isolate 2. cytochrome b . . . 
Poospisa melanoleuca isolate" 1 cytochromja b . . . 
Poospiza hispaniolensis cytochrome b <cytb) . . - 
Poospisa garleppi c/tochrome b (cytb) gene, . . - 
Poospiza erythrophrys cytochrome b (cytb) ge . . . 
Poospisa bcliviana cytochrome b (cytb) cene. . . . 
Poospisa alcicola isolate 2 cytochrome b (cy, . . 
Poospira alticola isolate 1 cytochrome b (cy... 
cbi AF155870 .11 AF1S5870 Heterocephalus glaber cytochrcme b ( . . . 

gbl AFia9123 .11 AFia9123 Glyptoter:nes eukalypti cytochrome b 

cblAF102Q99.ltAF102099 Crinif eroides leucogaster cytochrome... 

atalAF1020 95 .1 1 AF1Q209SS1 Corythaixoides concolor cytochrome 

cblAF27iog5 .liAF27iQSS Mustela erminea specimen -voucher AFl 

cbf Ar243 8 57 .1 1 AF2439 57 strongylura notata notata cytochrome — 
cbl AF2438 50 .1 ( AF243aS6 Strongylura notata forsythia cytochr — 
ref I MC 001557 . 1 1 Bos taurus mitochondrion, complete genome 
cbl AF3 06872 . 1 1 AF3068 72 Brachyramphus marmoratus haplotype . . 



Q b! AyQ05209.l| 
Qb I AY00S20B . 1 ( 
QblAY00S20S.ll 
cbiAY0Q5204 .l| 
Qb iAY0Q5203 .H 
cbf AY00S201.1f 
gb (AYQQ5199.li 
gHlAyQQ519a.ll 



cbi AF3Qg871 .H AF3Qga71 
cb( Aj3 0687Q .1 1 AF30d8 70 
cbiAF3 068g9 .1IAF306369 
obiAF306a 6a.llAF3Qga68 
ebl AFQlQ4Qg.liA?Q104Q6 
cbl AF24agg2 .liAF24a6S2 
gbl AF24 8ggI .1 lAF24flggl 
cbf AF0 9g4g2 ,1 [Ar09g4g2 
Cbl AF2 8 3 64 4 ,llAF2a3g4 4 
cbl Ar28364 3 :ii AF28 364 3 
cbl AF2a3g42 .1 |AF283g42 
cbl AF2a3g4l.llAF2a3g41 
cbl AF2 8 364 0 . 1 } AF283g4Q 
qbl AF2a3g3 9 , 1 I AF2a3g3 9 
qbf AF28 3g3 7. liAF293g3 7 
qblAF283g3g .llAF283g3g 
qbl AF2 8 3 633 . 1 lAF293g3S 
Qbf AF2a3634 .llAF283g34 
Qb I AF2 8 3 63 3 . 1 1 AF2a363 3 
cbl Ar2 8 3g3 2 , IIAF293 632 
Qb I AF2a3 63I . 1 I AF2a3g31 
qbiAF233g30 . llAF293S30 
Qb!AF2a3g29. liAF2a3g29 
Qbl AF2a3 62g . 1 I AF2 9 3S28 
qtalAF2a3g27.1lAF283g27 
qbl AF2a3 6 2g . 1 I AF29 3g2g 
qblAF2a3g2S.llAF2B3g2S 
qbi AF2q3g24 . 1 I AF2e3g24 
qblAF283g23.ltAF2q3g21 
qblAF283g22. llAF283g22 
qblAF2B362I. 11AF263621, 
qblAF2q3€20.IlAF2B362Q 
qblAF2a3gl9.nAF2fl3gl9 
qblAF293gia.HAF2a3gia 

qfrl^F^gJ^L-^.llAFlflMl^ 

qb!Af2B3glJ llAr2g1gI3 



Brachyramphus marmoratus haplotype M. 
Brachyramphus brevirostris haplotype.. 
Brachyramphus brevirostris haplotype.. 
Brachyramphus brevirostris haplotype.. 
Ovis aries complete mitochondrial ge., 
Gryllus campestris haplotype 2 cytoc. 
Gryllus campestris haplotype 1 cytoc. - 
Rhipidura albicollis cytochrome b ge . . 
Elaphe obaoleta cytochrome b gene, c. . 
Elaphe obsoleta cytochrome b gene, c... 
Elaphe obsoleta cytochrome b gene, c... 
Elaphe obsoleta cytochrome b gene, c.-, 
Elaphe obsoleta cytochrome b gene, c, - . 
Elaphe obsoleta cytochrome b gene, c. . . 
Elaphe obsoleta LSUM2 4 5 359 cytochro . . , 
Elaphe obsoleta LSUM2 4 4 652 cytochro , . . 
Elaphe obsoleta ZSVHZ 40443 cytochro... 
Elaphe obsoleta LSUM2 443 3 S cytochro - 
Elaphe obsoleta LSUM2 42624 cytochro... 
Elaphe obsoleta LSUM3 H19L1 cytochro... 
Elaphe obsoleta LSUMj: 41197 cytochro... 
Elaphe obaoleta LSUM3 41189 cytochro. . - 
Elaphe obaoleta LSUMZ 41188 cytochro... 
Elaphe obsoleta LShl^Z 41187 cytochro... 
Elaphe obaoleta LSUM- 4 1136 cytochro... 
Elaphe obaoleta LSUM2 40943- cytochro... 
Elaphe obsoleta LSUMZ 37499 cytochro... 
Elaphe obsoleta LSUMZ 44480 cytochro... 
elaphe obaoleta LSUM2 444S1 cytochro... 
elaphe obsoleta L3UM2 40444 cytochro. . ■ 
Elaphe obsoleta LSWZ 3 9923 cytochro. . . 
Elaphe obsoleta LSUMS 3 7163 cytochro. . . 
elaphe obsoleta 1#5Um:3 91S2 cytochrom, . . 
Elsphe obsoleta L5UMw Kl5a96 cytochr. . . 
eisphe obsol«ta LSUMZ Hl5a72 cytochc . . . 
eisphe obsoleta LSUM2 15891 cytochro... 
eisphe obsoleta U5UHt HI589a cytochc . . . 
eisphe obsoleta LSUMZ H15689 cytochc . - 
eisphe obsoleta ISimz H;^«<iit cytochc... 
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TaWe 9. Animals selected far validation of minimum P'S score for efficient amplification 
of DMA templates in PGR 

SL Namd P.SfAFf P. S/AFR 

1 \ndtan black buck (Antilope cen/icapra) 97, S3 96, 54 

2 Sheep (Ovis 87. 53 96, 54 

3 PlgiSusscrofa) 67,52 87,41 

4 Fresh water dolphin {PJatanista gangetica ) 86. 49 82. 47 
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Sequences producing signiticanc alignments; 

gb|A£23l65LsijAF221§5X Scrongylura nocata clone HB-82 cytoc- 
qbfAF2316SQ-l lAF23Ig50 Scrongylura nocaca clone HB-1S9 cyco... 
ref f MC 002672 . 1 [ Oinomis giganceua micochondrion. complete... 
t:ef,L'fP^Q.Q?.^7-?-Jj E«*«^3 crasaus micochondrion. complete genome 
gOl AF2 3'2Q15'. 1 1 AF232015 Nochrocheriops ahascenaia c/tochrome . . . 
q bf AF232Q13 . 1 ) AF232QI3 Bradypus variegacus cycoc.^rome b gen... 

ljf\yQl.^P-l-§.-2_li E^neus crasaus mitachcr.drion. complete ge.aome 
abl AY016013 . 1 1 Oinomis giganteus miccchondrion, complete g.«* 
qb I AY016014 . 1 1 Dromaiua novaehcllandiae mitochondrion, part... 
qb I AF::3 0lg7 . 1 f AF23 01g7 Bonasa umbel lus cytochrome b (CTTB) - . . 
gbf AF07459^ ,1 (AF074594 Baeolophus bicolor cytochrome b gene... 
gb I AY0OS210 . X I Poospiza melanoleuca isolate 3 cytochrome b , . . 

Poospisa melanoleuca isolate 2 cytochrome b - . . 
Poospiza melanoleuca isolate 1 cytochrome b , . . 
Poospisa hispaniolensis cytochrome b (cytb) ... 
Pocspira garleppi cycochrome b (cytb) gene. . . . 
Poospisa erythrophrys cytochrome b (cytb) ge - . - 
Poospisa boliviana cytochrome b (cytb) gene, . . . 

Poospisa alticola isolate 2 cytochrome b (cy 

Poospiza alticola isolate 1 cytochrome b (cy 
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Capricomis aumatrensis mitochodriai. 
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Cervus elaphus kanauenais mitochond. 
Cervus elaphus ^<an::hopy9ru5 mitochon. 
Cervus nippon /e3oea3i.3 micochondri . 
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df3 1C:1J5-1 .: ICEUKTCfcll- Ce-rvus :v-ppcr. m; Locnanciri*.! gent- .or.- 
clili lADO::Ci5-^JjAB0r:0S'*' Cer\-u:» elaphus sco'.icus miLOChoncrx . . 
dtj lABCj::090.JijEic^ Cerx-^s tiaphus canadensis micochon^ • . 

db: |ABoi::0&3.llAQO::i09i Cfer\--is nlppon nippcn micochondrial 
dtjj ABOZAO^^UiitmoXO Cer^.-ua nippof. pulchellus mitoc*ion-r. . 
4^ lAB^ii53LJ^jAB006_5i^ Dmoacn sefficar inacus micochandriAi . - 
dbjYAaOoia00.1lAa*006800 Ovis Ar;es micochondrlal OI>JA for cy.. 

^J_22£1:J I L DHMTCrra Lepidocnelvs kempi (U>2) micochondri . . 
gKj7j2finj- - - - I C?L.rrrr r5A Carcharhinus pLumbeus mi::ocnor:dria. . . 
GblU2a94'l.lltJB?iCYS Uroderma Isilobatum cytochrome b aene , 3 . . 
cwlL'^e927 . 1 rcOECVa Chiroderma coriae cycochrome b gene. 5 e..G 
S^j ..,.r. ^ ■■ ^ ^naica (individual i-) nsi . . . 



emJb 1 A JO 1 6 0.5 1, Ij C? V^l Q.0 5 4 
^inb rAJ01QQS3 . 1 } CPYQ10053 
^mb |AJ01Q n';:>-llC?Y0lQ0S2 
emb 1 AJll.OOSl^l C?y^^ 
gj^' lAJOlOOSQ.llCP YOlOOSO 
gmb [ AJQ 1 n n-: ^ - 1 I CPYQ1Q04 9 
emb J A JQ 10 0 4 a . 1 1 C?Y01QQ_4J 
#*mhi AJ0i6Q47.HC?YQ1QQ47 



Capra ^ , 

Capra pyrenaica {individual 11) 

Capra pyrenaica (individual 10} mi- 

Capra pyrenaica (individual 9) niic. 

Capra pyrenaica (individual 5) rr.it, 

Capra pyrenaica (individual 7) miC. 

Capra pyrenaica (individual 6) miC, 

capra pyrenaica (individual 5) mic . 

Capra pyrenaica (individual 4) tnic. 



1 VQ^777 . 1 { CLMC3 C . lonqiroscr^s micocbondrial cycoc.cme 
embjAJ00 9e29^ilCi31879 Capra ibex n^^iana m^zac..or.drz.a . 
^rT^ lA^'oToQ^g-HCiaQlOOSS capra ibex (individual 1) ibex rn.w.. 
ebmQg94o.ifCAaQ994g Coragyps arrarus micocncndrion cytocn. . . 
gKiTTQfl^4S.l| C3U0894S Cacharces burrovianus micochcndrion cy. . 
gh rtJ0a9447i 1 VGnog944 VulcuT crypbus micocbondricn cy-ocnrom. . 
^h |UQa941>ltgACJQa941 PlaCalea alba micocbcadrion cycocr.rctne - . 
<nfTTr»flq4Q .ilPRt;08940 Phoenicopcerus ruber micocbondricn ^vw, . 
!;Mr^^T7S.llACMC3 A,cri3t:acus mitochondrial cycocbrome b gene 
^ ^hlx^5774.ilA3MC3 A.bennetcii mitochondrial cytochrome b c^..^ 
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Alces alces cytochrome b (cytb) csne.. 
Tanra-adua cetradactyla clone 7 cytcch. . 
Tamandua tetradactyla clone G mitoch. . 
Tamandua tetradactyla clone S cytoch- . 
Lepus timidus cytochrome b (Cyb) gen.. 
Lepus cranatensis cytochrome b (Cyb).. 
Leous corsicanus haplotype 1 cytochr. . 
Lepus corsicanus haplotype 3 cytochr.. 
Lepus europaaus cytochrome b (Cyb) 9-- 
rylosurus crocodilus crocodilus cyto.. 
Tylosurus crocodilus clone sr?-i-3 337.. 
Tylosurus crocodilus claae K3-lao cy. . 
rylosurus acus pacifiojis cytochron:e 
Tylosurus acus melanotus clone ST^r- . - 
Tylosurus acus melanotus clone STaI-.. 
Tylosurus acus imperialis cytochrome.. 
Tylosurus acus acus cytochrome b cxi . . 
Strongt^'lura hubbsi cytochrome b oacid. . 
Ablennes hians cytochrome b oxidase . . 
Tamandua tetradactyla clone 3 cytoch.. 
Tamand--ia tecradactyla clone 1 cytoch.. 
Mylodon darwinii cytochrome b gene. 
Alliga-or mississippisnsis iaoiare S.. 
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qh |AF;i2627I.l tAF32627I 
Q bi AF3 262.70 ^ Ij AFJ 127 0 
gb|AF326266.a 1AF326266 
^m ^ f AJOQ^ 14 Q . 1 f AiDAJ434 0 
^mH [&JaQ4 2g4 . 1 | AgAJ4264 



Myoapalax myospalax cytochrome b (cy. 
Myoapalax pailurus iflolate 2 cycochr. 
Myospalax pailurua isolate 1 cytochr. 
Eospalax foncanierix iaolace 4 cycoc. 

Acrocephalua dumecorum mitochondria. 

Acrocephalua dumecorum mitochondria. 
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Ajr38g4S9 30s j*; 

UiliiZ 398 422 

AJ24S673 400 I'll 

Ajr24S63a 400 

AJ-245673 400 4-4 

A^245677 400 424 

AJ24567S 400 4-4 

V?4 5f75 400 424 

AJ^4g674 400 

liiaiia 243 

laazas 401 '■l 

U4B994 401 

Ulfllll 401 - 

UlflXil 401 Ill 

U4124Z 401 

t^4a>41 401 
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p*a94€ 401 «S 

V*B949 401 

011725 303 "7 

IZ£i5a2 353 «2 

HfiiSSS 398 «2 

"66S04 398 

UiiiaS 398 

sziisai 393 Ill 

U66500 398 

U664 99 393 "" At 

Ug649B 398 

U63061 302 

061060 302 

U63059 302 32S 

063058 302 

058386 398 

LlilfiS 398 Ill 

tJ346-72 398 *" 

034671 398 

mm 393 «J 

mm 393 Ill 

LU2fl2 398 Ill 

hllSSl. 398 II 

t.11904 398 

x:94928 398 

046770 302 

046769 302 

046183 393 

vtg723 299 

X9S763 303 

X95767 303 " 

X36763 299 

X8fi7S4 299 I I 

Vflfi743 299 I 

aSfi2S212 398 

X6094g 302 

AJOOOOZa 393 

X82302 393 

X56291 398 

XS62BA 398 Ill 

AJa00022 398 

mm 398 «2 

xaam 393 

X60942 302 ^^2 

XS6290 393 lit 

Ajg00Q21 398 • It* 

AJ000024 398 

VQ06S4 14911 422 

X56286 398 Ill 

SliSZia 425 

i^fl030Q2S 343 

uisasa i„ 

uima 1S9 Ill 

Eftiaai 398 

Bfliiia 393 

Q2212S. 2*3 II 

B32121 393 II 

&aaufl2a 3*8 

«aaiifl22 393 Ill 

ta<i2iQ9i 393 ; 

anqzigyi j** • • 

«aa2Afl22 3»« 

auuxm 3»« 
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Afl00;«12 35a ^22 

398 

Dfl4203 398 *ll 

D34636 396 «2 

eaiiil 

Qiaiai 243 267 

P3?11S 243 

Blim 398 *rt 

Afl021099 398 

Aaj21.09.6 396 

A"aQ2'l093 396 

&S02JJ122 398 J 

AflOOBS3 9 15302 "3^5 

A^QOgflOO 398 

L08032 401 ; 

L29941 398 J" 

L2a937 398 ^" 

AJQlOOS g 2S9 

&JQ1Q0S4 269 293 

AJ010053 2S3 • 

AJO10Q52 2S9 

AJOIOOSI 2S9 ' 

AJ01005Q 2S9 

AJ010049 269 -til 

AJO10Q4a 2S9 

AJ010Q47 2S9 ' 

X9S777 407 

&Ja09879 2S9 *" 

AJ0100S3 2S9 

nQ8946 303 

"08945 303 

3" 

WQ8941 303 

U0a940 303 

X95775 303 

X9S774 303 «^ 

X957g4 303 II 

AFQ403a3. 287 

AF232023 400 

AF232022 400 *** 

AF232021 400 

AF1S746S 322 

AF157465 324 ty' 

A.F1574S4 324 

^^^•^■^7463 324 Ill 

mg-^460. 321 Ill 

AF231S64 400 ^tt 

Air231S63 400 

&E22i£ia '•oo 

&E3ilfifi2 <oo ^22 

AF:Z316S9 400 

AF23;^?a 400 

AF2316S7 400 ' ^ 

AF23165g 400 "tt 

AF231644 400 

AF23Ig39 400 I 

AF212Q19 400 • 

AF^320;-^ 400 Ill 

AF319S64 345 

AF3195^3 345 • Ill 

ftfngg^^ Ill 

AF31ffS^t 344 

^n;gs^9 344 J 

ftr3t9SS7 3«i 

ar^iaasg 3«i ^oJ 

a£2iXUji 3«x 

annaai 3«i 



wo 02/077278 PCT/INO 1/00055 

97 

AEiiAsa 3ai 403 

AF3iaSS2 381 403 

AP31<>5?1 3B1 , 403 

AF3ia SS0 jai 403 

AF31SS49 381 403 

AF3ia^48 381 403 

AF238041 400 <22 

AF326272 400 ^22 

AF32g27t 400 422 

AF3 2^27 0 400 422 

AF32g2^6 40C 422 

AJ004340 302 n 32S 

AJ0042g4 302 n 32S 



Database: nc 

Posted date: Mar 2« 2001 12:20 AM 
NunUDer ot lettera ia daca2>a»e: 2.863,827,885 
Number ot sequences in database: 807,597 

Lambda K H 

1.37 0,711 1.31 

Gapped 

Lambda K H 

1.37 0-711 1.31 



Matrix: blascn matrix: 1 -3 

Gap Penalties: Existence: S, Extension: 2 

Number of Hits to DB: 35355 

Number of Sequences: 807S97 

Number of extensions: 39355 

Number of successful extensions: 1506S 

Number of sequences better t h a n 10.0: 5705 

length of query: 25 

length of database: 2,863,827,885 

effectiive SSP length: 17 

effective length of query: 8 

effective length of database: 2,850^098,736 

effective search space: 22800789883 

effective search space used: 22800789888 

T: 0 

A: 30 

XI: 6 (11.9 bits) 
X2: IS (29.7 bits) 
SI: 12 (24.3 bits) 
S2: 16 (32.2 bits) 
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Table 11- BLAST aaalysis Qf primers *nicb869* in nr database of NCBI. Il 
demonstrates that the 3' end of this primer is highly cooscived among a vast 
range of animal species. It also shows the significant homology among the 
primer and templates (i.e- the cytochrome b gene fragment of different animal 
species), confiraung the universal nature of our primer. 
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BZASnr 2.1.2 tKov«13-2000I 



Alcachul, Stephen F*. Thomas L, Madden, Alejandro A. Scha^fer. 
Jiaghui Zhang.- Zheng Zhang, Webb Miller, and David J. Lipman (1997) , 
"Gapped and PSX*BIAST: a new generation of procein database search 

programs", Nucleic Acids Res, 23:3389-3402. 

RID: 984593033-24247*14777 

Qu«ry«> 

(26 letters) 



Datai3M«: nt 

807,597 sequences; 2,853,827,885 total letters 

If you have any problems or questions with the results of this search 
please refer to the BLAST gAOa 



Taxonomy reports 



Distribution of 500 Blast Hits on the Ouerv Sequence 



jMouse-Qver to show deflme and sco res . Click to show ali gnmen ts 



s 
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Sequenced producing aignificanc alignmencs: 

Qbt AF189111 . 1 1 AF18911I CryptoCerwes auscriaua cycochrome b 
QbltJ8ga34 1 11186834 Phyllocia wolffaohni MS3 67270 cyrochrcm 
ablAF123633 . llAFX23g33 Peri330Cephalu3 tricolor cycochrome 
qb| AF123617 . l| AF123gl7 PipreoU arcuaca cycochrcme b gene, 
cb 1 AF1272Q2 \ I Arl27202 Hylope=U3 fuivivencria cyccchrome b 
ablAF127194. 1IAF127194 Crallaria guacimalenais cytochrome b 
qb(AF2 17828 . l|AF2 17823 Aapidelaps 3cucacu3 cytochrome b gen 
QblAFl6057a .1IAFXS0S78 Hypcgeomya antimetia HantSSS cytochro 
qb|AFQQ9931.2l AFQ 09931 Archocentrtis csncrarchua cytochrome 
qb|AF091629. i!aF091S29 Axicilocapra americaaa cytochrome b ( 
qb|AF034967.l| Sigtnoceroa lichtenatsinii cytochrome b gene, 
qb I AFQ3a29Q . 1 1 AF03a29Q Antechinu^ sp. cycochrome b gene, mi 
qbfU07S77.ll AMU07577 Ancechinua melanurus itiitachondrion cyt 
qb[U8I343 . l!CFtrai343 Chelua fimbriata cytochrome b gene, ml 
embt AJ2226ai -ll AaCYTOB Alcelaphus buselaphus mitochondrial 
qb[M994 64 , ij PNZMTCTTB Planigale sp. cytochrome b gene, comp 
emblAJ^2SllS.llDNJ2251l6 Dryomya nitedula mitochondrial gen 
qb(cj2S73a.lf PRtn573a Paradiaaea raggiana cytochrome b gene, 
qb|tJ2S736.ll PRU2S73S Paradiaaea rubra cytochrome b gene, mi 
gbltn32Q2 .1ISMU15202 Seleucidis melanoleuca mitochondrion c 
qb|lJ152Q4- tl PR152Q4 Paradisaea raggiana mitochondrion cytoc 
gmb I X5g29Q . 1 1 MIDDCrra O.dama mitochondrion cyth gene for cy 
gmhtXSg2ag.l fMIAACYTSA A.americaxxa mitochondrion cyth gene 
dbi lDB3g39.l{D83639 Anoa depressicoraia mitochondrial DNA f 
f<b 7 1082390.11082890 Biabalua depressicomis mitochondrial ON 
qb [ AFll 9261.1 )AFil92gl Peromyscus maniozlatua cytochrome b 
qb(AF123 6lS. 1 (AF12361S Rupicola rupicola cytochrome b gene, 
qb| AF1S06Q3 .1IAF1606Q3 Apodemus sylvacicus AsylSaa cytochro 
qb I U626 37 . 1 1 CC0t:cyrB2 Charadrius collaris cytioch-rome b {cyt 
gbttJ62635 .liCBICCyra2 Charadrius bicinccus cytochrome b (cy 
qh |AFQ22Q71.l! Madoqua guentheri cytochrome b (cycb) gene, 
qhf AgQ22Q70.ll Madoqua kirkii cytochrome b (cycb) gene, mit 
gbiCJa33I7. llPSUa3317 Polihierax aemitorquatua cytochrome b 
obltnT29i .l(CCtn7293 Cepphud columba cytochrome b gene, mit 
qb!xn729'2 .lfcan7292 Cepphus carbo cytochrome b gene, mi toe 
qtattJ3 72 9i . if 9Mm729l Brachyramphua marmoratua perdix cytoch 
qb( AF0a205S . ll AF0a20S5 Rupicola rupicola cytochrome b gene, 
cib I tJ7277Q . 1 fJMU7277Q Jabiru mycteria cytochrome b gene, mi- 
qb(U'0757a .II0CTJ07578 Oaaycercua criscicauda mitochondrion c 
q b( AFQ3I908 . llGOCCCrrB3 Geopsictacus occidental i3 cycochrom 
gmbi AJ'QQ4231.liSaAJ'423l Sula ba33ana mitochondrial cytrb gen 
gmbi AJ^QQ4 2 3Q -1 lSaAJ423 0 Sula bassana micochondrial cych gen 
gmb f AJ'Q04 22 9.llSaAJ'4 22 9 Sula baaaana mitochondrial cynb gen 
gmb I A JO 04 2 3 2.1! SaAJ'4 232 Sula baaaana mitochondria 1 cyth gen 
qh((Taa965.ll Pomacentrua ap. cytochrome b (cytb) gene, mito 
qb I (1900 0 1 . 1 ( MBU9QQQ 1 Mocua baaaanua cytochrome b gene, mi to 
Ob ( tr63 0 57 . 1 1 9Mtr6lQ57 arachyramphu3 marmoracua perdix cycoch 
dbi i Aa0 3g4 0 4 .llAaQ36404 Rana poroaa bcevipada micochondrial 
dbi t ABO 3 64 0 2 . X j AaQ3g4Q2 Rana poroaa brevipoda tnicochondr ial 
dbi I ABQ3<;4 0Q , 1 1 ABO 3^4 00 Rana pocoaa brevipoda micochondr lal 
dbi I AaQ3 63 9q . ll ABQ363 93 Rana poro3a pocoaa micochondr ia L CM 
abl ai9^II. ♦ I f JMUX9^ll Jabiru myct:sria cy^iochromg b gene. miC 
gmb 1X925 39. I I KA CYTB H . ampul lacua cycochrome b gene (compLe*: 
qb{ L08q34 , T. ! GAg>MTCrrgA G^leocecdo cu-^-ier micochoadrial cyza 
q b I CO 3 q 3 3 . 1 1 CPLMTCrTBB Carchachlnuj poro3U3 mitochondrial, c 
ata f AYO ISO 12 ■ VJ_ Crypcure 1 iu3 cacaupa mitachondr ion . parciaL 
qb) . 1.1AF074591 Pecrochel j.don pyrrhoaoca cycochrome 

qb | ArQq52L2 . ll Pooaplsa whltll Inolace 2 cytochrome b (cyrib 
qt yl AYOq^ZLI . H Pooapisa whitll l3ol**c«s I cytochrome b tcynb 

AgIg7I22 . llAFI8yi22 Cr/pcocernrie* ccoplcaLlfi cytochcome b 

Af IgJlZO . llAFiq?l2 q CrypcoCermea aecundua cycochrome b t 
qtjl AFIg9Ll^ . li AFI8:?Iig CrYP«:oc«^^« pclmua iaolaC-? 2 cyCoch 

AFIg^lI-y . llAFIfl'>II7 Ccyycoc ermet pclmuft t^ol^c- I cycoch 
cyt yl AFm^ll^ . ILAF11 7LK CcYV^<^^'^*^*^'' duJlyl cycochro"!*- b tCy 
qt y I An 12 1 4*3 .11AFII2I4Q OvV# canadenavs cycochcom^ b g-ne. p 
qtyl/ ^f 11213 J . 11 AriI2i3'J O^l* C«naden#k« c*rt*den#l« cycochcom 

Aril2X3< . 1 1 An i l LJ1 Ovl« c«nadrn«l« nelson I cy tochco'^-f b 
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gbtAF0ai9 a?,XlAF09199^ 
ab I AFQai99a . 1 1 AF091998 
qb|AF0ai9a7.llAFQat9a7 
qb | AFQ919ag,ll AF0ai99g 
qblAFQaX98S.llAFQ8198S 
ablAF08l984 .llAF0ai994 

cbl AFoai9ai .ilAFqai98i 

qta|AFQ3X992 >ll AF0ai9a2 
ab I AFQ a 1 98 L . 1 ! AFOa 198 1 
q bl AroaiggQ .llAFQ8l9aO 

cb \ AFQ81979 . 1 ! AF0ai979 
<^b I AF0ai97a . I i AF0ai979 
qb I AF0ai977 . 1 1 AF0at977 
qb I AF08197g , 1 1 AFQai97S 
qb| AFQai97S .li AF0ai97S 
qb[ArQ8l974.l)AF08I974 
qblAFQ8iq73.liAF0ai973 
qb[ AF091<^72 .ll AFQ81972 
qb 1 AFQai^71 . 1 1 Ar 081971 
qbl AF081^7Q .11 AFQ8197Q 
qb I AF0ai^g9 ■ 1 I AFQ819S9 
qbi AFoai^ga .llAF0ai9Sa 
Qb I AFQaigg7 .H AF0819S7 
qh f AFOatqgg . 1 1 AF0819gS 
qbf AF0ai^g5-llAFQ819g3 
qb( AFQaigg4 .llAFQai9g4 
qb I AgQ8t^^2 . 1 1 AFQQ19g2 
qb)AF08X'3gl^liAF0ai561 
qb[AFQ8X^gQ -liAFQ819S0 
qblAF-0ai9S9.llAFQaX959 
qh I AFtl24 gS .2 f AF1124Q5 
qb I Arl44ll7 .1 ( AF1443I7 
qbi AF14411g .liAF14431S 
qb I AF144 11S.ltAF1443lS 
qb f AF144314 . 1 I AF1-443I4 
qb(AF144313 .1IAF144313 
qb| AF144312.1(AF144312 
qbl AF144311 .11 AF144311 
qb! AF144T10 .1IAF14431Q 
qblAF144 3Q9.llAF144 3Q9 



Vireo cassinii cassinii sp^ciciica-voa. 
Vireo ca33inii caaainii apecimen-vou. 
Vireo cassinii caaainii specimen -vou. 
Vireo cassinii cassinii spec imen- vou - 
Vireo cassinii cassinii specimen-vou. 
Vireo cassinii cassinii specimen-vou. 
Vireo cassinii cassinii specimen-vou. 
Vireo cassinii cassinii specimen-vou. 
Vireo cassinii cassinii specimen-vou. 
Vireo cassinii cassinii specimen-vou. 
Vireo cassinii cassinii specimen-vou. 
Vireo cassinii cassinii specimen-vou. 
Vireo cassinii cassinii specimen-vou. 
Vireo cassinii cassinii apecimen-vou. 
Vireo cassinii cassinii specimen- vou - 
Vireo cassinii cassinii specimea-vou . 
Vireo cassinii cassinii specimen-vou. 
Vireo cassinii cassinii specimen-vou. 
Vireo cassinii cassinii specimen-vou. 
Vireo soli Car ius alticola country US . 
Vireo solitarius alticola couacry US. 
Vireo aolicaritis alticola couacry US. 
Vireo solitaritis alticola couacry US. 
Vireo aolitarius solicariu3 specimen. 
Vireo solitarius solitarius specimen. 
Vireo solitarius solitarius specimen. 
Vireo flavifrons specimen -voucher LS- 
Vireo flavifrous specimen •voucher LS. 
Vireo leucophrys leucophrys specimen. 
Vireolanius leucocis leucotis cytoch- 
Sarbus anoplus cytochrome b (cytij) g. 
Amphiprion ocellaris isolate 3 haplo. 
Amphiprion ocellaris haplocype 30H11. 
Amphiprion ocellaris haplocype 30H1S . 
Amphiprion ocellaris isolate 2 haplo, 
Amphiprion ocellaris isolate 1 haplo. 
Amphiprion ocellaris haplocype 30H12 . 
Amphiprion ocellaris haplocype 3DH1 . 
Amphiprion ocellaris iaolate 2 haplo. 
Amphiprion ocellaris isolate 1 haplo. 



^ 7^gl^^c: 0Q15g7.lf Bos caurus mitochondrion, complete genome 



qb| Ar2l2t24 ■l(Ar2I2124 
Qb i Agl927Q6 . 1 1 AFia270g 
qbl AFQT,Q4Qg.l ( AFQiq40g 
qblA?09g452.llAFQ9^4S2 
qtalAF2a3g l9.1»AF2a3gl9 
qb [ A^28 3 ^18 ■ 1 1 AF2a3gia 
qbl Ag-283gQa.I>AF283gQa 
qb{ AF2a3€02 .l!AF2a3g02 
qbl AFllQQgg . I{AF3 100^9 
qb| AF146Slg ■ 1 I AFI4g61^ 
qblAr2714I0 . I I AF2714IQ 
qtalAF290 13 9 . I I AF2 90I39 



Anolis schwa rtri cytochrome b gene 
Phapicreron amethystina cycochrome b: 
Ovis aries complete mitochondrial ge . 
Platysteira. cyanea cytochrome b gene - 
Elaphe obaoleta LSUMZ391S2 cycochrom. 
Elaphe obaoleta LSUM2 H158 95 cytochr. 
Elaphe obsoleca LSUM2 H147a2 cytochr. 
Elaphe ob3oleca LSWZ M33aa cytochro. 
Elaenia (oartinica cytochrome b gene, . 
Accophilocnis aCcicanus cycochrome b. 
Calago tnoholi cytochrome b (eye b) g. 

^ ^ ^ ^ Peucedramus caeniacus cycochrome b < . 

ref I 002504 . 1 J Lama pacoa mitochondrion, complece genome 
qblAFl'S3 90l . li AFig3 9Ql Microtus ochrogaster cytochrome b 3 - • 

■ ' 'wyopus schiacicolor cytochrome b gen, 

Synapcomys bocealis cytcchrome b gen. 
Mycteceutea pcocyonoides koceenaia c. 
Microcua gce<3all3 cytochrome 8 (cyta. 
«achaeropter»-t3 ceguLvia accLoLatua cy . 
Machae cope eras pycocephaLua cytochro . 
Xenoplpo atronltena cytochrome b g'sn . 
Ptpira CaaclLCJuda cytochrome b g«?ne, - 
Pyroderua •cucatua cytochrome b gene. 
Caphiilopterua ocnjitua cytochcomc b g. 
TucdMp«4lla crypcolophua cytochrome . 
Porphyrolii*5ma porph/rolaOT* cytochro . 
Amp^l LoLdea c«chudLL crtochrom«s b g« . 
PLpc«oL« chIacol<«p idotA cytochroff*^ b. 
AupLcola p^Ci'^l^o* cytochco*»*e b i«?n*f . 
CNjI lochia «cl«t«cl cytochco^^e b g*n* 



qtal AFI192^3 ■ l! AF1I92^3 
qbl AF1I^25 9. ll AF1192S9 
qbl AF28q4 54 . It AF2 864 54 
qbi AF1^3q3'S . H AFl^38 9S 
qtaiAF12:!^49. ll AF\23^49 
qblAF123 ^47. 11 AFt23647 
oblAF123 444 I1AF123^4^ 
qblAF123g4^ llAF123^45 
qb (Ari2J g34. llAFI23g34 
oblAFI23^ 32. If AFI23632 
AFI234 2a. llAFI23^2q 
^! ?|AFI2342l,, HAfLiJ^at 

,y,f Ayi23gU.llAfl234I3 
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ah \ AF12 720 1 > 1 1 AF12720 1 Myrmothera cacttpaniaana cytochrome b 
qb ) AFl 27X92.11 AFI 27 1 92 Grallaria ruiicapilla cycochrotne b g 
obi AFl27I,fl9 . X I AF127189 Crallaria varia cycochrome b gene, p 
Qbl AFI97a49 X I AF197B49 Serlcorais frcncalia cytochrome b ge 
ob| AF197947 . 1 1 AFl97a47 Pardalotua striatus cytochrome b gen 
rgflWC 000889. XL Hippopotamus amphibiua mitochondrion, comp 
^ggl^fC 0Q2QT9.XI Caraaaiua auracus miccchondrion, complete 
reflNC 001794.11 Macropus robu3Cu3 mi-cchandrion. ccmplece 
fp*g|MC QQlglQ.Xl Oidelphia virgiaiana mitochondrion, ccmpLe 



rec ] uuf o . -i. i_ «*vA«-i.trf«** — - 

gb i AF2Q Xgi2 ■ 1 1 AF201gX2 Stofflatorhinua so. CU79703 cyotchrome 



ab|AFQ97qii . li AF097931 Amphiprion clar.^ii cytochrome d gene 



rrK I aFnqT927 . 1 1 AF097927 Amphiprion ocelXaris cytochrome b ge 



abl J0X3 94 .XjaoVMT Bo3 taurus mitochondrion, complete genome 



I API fl7 gq . 1 1 AFlg87go Apalone spiaifera iaolate TXac cytoc 

^ ' — — — — _ . . _ • « «di^l:arA TYVi f^-rrnc? 



. -L \ ^00 * q u «y<aAW4ACi j^***-.-.^-.— 

efa I AFlg37qq . X i AFIg87S9 Apalone apinifera iaolate TXJci cytoc 

ah 1 AFiga7S9 . X I AF16a7Sa Apalone apinifera iaolate TXcc cytoc 

■ XlAFXg87s7 Apalone apinifera iaolate NMrg cytoc 

■ 1IAF182381 Petrochelidon rafocollaria iaolate E 
t AFXS23aQ Petrochelidon nfocollaria iaolate E 



qh| AFlga7Sg. 



qh ( AFia2381. 



obi AFl 32 3 30 . 1 ^ J^r Lo^-jou r«u-uv-i*c^j.v*w** * — Z , 

ghl tJa9187 .llMMU89ia7 Mcmottia mexicanua cytochrome b {cyt3) 
- 1^-1 A-i 0-1 -1 ts-»^-*,,^t« 1 i»rtr4r?r-*Qsua c^/tochTome b < 



gbf AF193833.X 



<^h | AP193a22.X 



qh( A?X9382X.X 



3k 



^H f AF217a35.X 
qh | A^217834.X 



Ob 



gb 



ab 



gb 



gb 



ab 



Ob 



gb 



gb 



gb 



gk 



ab 



gb 



ab 



gb 



gfe 



ab 



gb 



gb 



gb 



ak 



gb 



3b 



gb 



gb 



gb 



gb 



g& 



gb 



g^ 



g^ 



Ay2X7a37.X 



AF2X7a3X.X 



Ag217823 .X 



Ag2X7aX9.X 



AP2178XS .X 



A^iiaxsg.i 



A?2a9938 .X 



AF2Q9933 



AgQ59XQ2. 



V^X92g4g 



AFX92g4S .X 



A?lg0gX4 . X 



AgXg0gX3 . 1 



AFlg0gX2 . 1 



AFlgQgll . 1 



AFlgOglQ . X 



AglgQ604 . X 



AFXgOSgO . X 



AFXgQSS9.X 



APigosga.i 



AFlg0997. X 



AFlgQSSS.X 



A^lg0^^4 . X 



AFltfQSS3 . X 



AFlgOSS2 . 1 



AF16055X .X 



AFT,gQ549 . I 



AF03g287 . 1 



AF03g29g . 1 



AFQ3g293 . 1 



AFO^gZai . 1 



AFX93833 



AFX93821 



AF2X7837 



,AF2ji,783S 



AF2X7834 



AF217831 



AF2X7a23 



AF2X7aX9 



AF2X78XS 



AFXX3150 



AF20993a 



AF209933 



AF059104 



AF059102 



AFQS9QS4 



AgX9^g4S 



AgXg0gX4 



AFXgOgX3 



AF16QgX2 



Botaiirua lentiginosua e/nochrome b g 
AF193822 Ardea alha cytochrome b gene, partia 
Ardea hercdiaa cytochrome b gene, pa 
Paranaja muXtifasciata cytochrome b 
Naja kaouthia cytochrome b gene, com 
Laticauda coluhrina cytochrome b gen 
Calliophia japonicua cytochrome b ge 
Micruroidea euryxanChua cytochrome b 
Dryadaiia corona ta cytochrome b gene 
Auatrelapa auperbus cytochrome b gen 
Terentira humeralia apecimen- voucher 
Euura acra isolate g2 cytochrome b g 
Euura atra iaolace C cytochrome b ge 
Marmarone^ta august iroatria cytochro 
tophonetta apecularoides cytochrome 
Amaronetta braailienaia cytochrome b 
Hippocampua barhouri haplocype PH. 22 
Hippocampua barhouri haplotype PH-X3 
Cricetomya gambianua CgamSlS cytochr 
Crieetomys emiai Cemi53X cytochrome 
Cricetomya emini CemiS30 cytochrome 
Crieetomys emiai CemiS37 cytochrome 
Cricetoraya emini Camig35 cytochrome 
Calomyacua bailwardi Cbal57g cytochr 
Eliurua majoci Etnajg42 cytochrome b 
Eliurua majori Emajg41 cytochrome b 
EXiurua majoci Emajg39 cytochrome b 
Eliurua majori Bmajg38 cytochrome b 
EXiurua majoci EmajgXl cytochrome b 
Eliurua majoci Emajgl7 cytochrome b 
Eliurua majoci EmajS73 cytochrome b 
Eliurua majoci EmajSSg cytochrome b 
Eliurua majoci EmajSgl cytochrome b 
Eliurua majori Emaj443 cytochrome b 
Eliurua majori Emaj444 cytochrome b 
Oamaliacua p/gargu3 cytochrome b (cy 
Ocyx Icucor^ cycochrom* b (cycb) ge 
Ancilop*? c^cricjiprJi cytochrome b icy 
Axicldorcaa maraupialia cytochrome b 

Tcagel*phua oryx cytochrome b (cycb) 

abt AF0 3g2 7S . 1 1 AF0 3^2T^ Tcagelaphua •sucyc-roa cytochrome b ( 
-- - ' Tetraccrua quadricocnia cytochrome b (c-/tbl 
Ovl« artetf mltochondcio«i. con^ptete gnnome 
qtyl AFlQqg99 . 1 1 AFigij <S9q Hiccocyzomy •» mlnutun cytochrome a ^c 



AFXgQgll 



AFlgQglQ 



AFlgQSQ4 



AFXg05gO 



AFX80559 



AFlgQ558 



AFXgOS57 



AFXgQSS? 



AFlgOSg4 



AFXgQSSl 



AFXgOSS2 



AF160SS1 



AFXgQSSQ 



AFIg0549 



AF03g287 



AF03g2B^ 



AF03g2a3 



AF03<»2ai 



AFq3*>27e 



C^f iNC Q01941 , ll Ovl« artetf mltochondr io«i. complete genome 
qtyl AFloqg^a . ll AFigig^q Hicrocyzomy* mlnutun cytochrome a (c 
q ^l AF10q^a2 . I tAFiga<Sa3 ahlpLdomyq alcda cytochrome 3 tcyt3 
r^Hl AFlQqg73 . LlAFI0^g73 Thoma-O'"/** da^yhne cytochrome O <cyta 

ldu« cvtocticome 0 t cy 



r|t y| AF1Q^6T3 . LIAFIQ^^TJ TrtOm4l«0'"y*» ^^V**-'- -r—^ - 

qt ^l AFIoqg'gJ . H AFl0^gg9 Scapt«ramy* cumtdu* cytochcome Q <cy 
q ^lAF04272Q. l!AFq4 2 72q Heganmnt t ^cu« vviquanigen* l« cytochrom 



AFq427l8 .XI liunci4cu« iwuncj^k cytochrome b 9-fne. mLzocHa 
«blAro^4qa2!llArq<4q^ ; St«ft^ll« co-c^a««lb« cytochrome b g 



PCT/INOl/00055 



a J 


0 


.001 




0 


.001 




Q 


.001 


4 4 


0 


.001 


a. 4 


Q 


.001 


± u 

*f_ 


0 


. 00 1 


A A 


(J 


,00 I 




n 


.001 


4 ^ 




flfl 1 


4 4 


0 


! 


4 4 


0 


n A T 
. VJU <L 


44 


0 


, UU 1 


44 


0 


. 001 


44 


0 


. 00 1 


44 


0 


.001 


44 


0 


.001 


44 


0 


. 001 


44 


0 


.001 


44 


0 


.001 


44 


0 


.001 


44 


0 


.001 


44 


Q 


.001 


44 


0 


-001 


44 


0 


.001 


44 


0 


,001 


44 


0 


.001 


44 


0 


.001 


44 


0 


,001 


44 


0 


.001 


44 


0 


,001 


44 


Q 


.001 


44 


0 


.001 


44 


0 


,001 


44 


0 


.001 


44 


0 


.001 


4 4 


0 


.001 


44 


0 


.001 


44 


0 


.001 


4 4 


0 


.001 


44 


0 


.001 


4 4 


0 


,001 


4 4 


0 


.001 


4 4 


0 


.001 


44 


0 


.001 


4 4 


0 


.001 


4 4 


0 


.001 


4 4 


0 


,001 


4 4 


0 


.001 


A a 


0 


.001 






. 00 1 


4 4 


Q 


. 00 L 


4 4 


Q 


. 00 1 


4 4 




. 00 1 


4 4 




.00 1 


4 4 


Q 


. 00 1 


4 4_ 




. 00 1 


4 4 




. 00 I 


4 4 


Q 


.00 1 


4 4 


Q 


.00 1 


4 4 


0 


.00 I 


4 4 




. 00 1 


4 4 


w 


.001 


4 4 


u 




4 4 


0 


.001 


4 4 


0 


. 001 




0 


. 001 




0 


. 001 


% 1 


0 


.001 




0 


.001 


^4JI 


0 


. 001 


j?i 


9 





wo 02/077278 



103 



PCT/INOl/00055 



Cfb{AF0a4Q74 .lUF0a4074 
Ob t AgQ907SO . 1 \ AF0^075Q 
e yh|APl57939.llAFlS7939 
q b ( AF1S793 7 . 1 1 AglS7937 
c ^b|AglS79:^g.HAFlS793g 
qb I AF1579I5 . 1 1 AFIS79tS 
ah I AF1579I4 . 1 f AF1S79I4 
cyb |Aglg79l2.liAFlS7912 
qblAFl579Q^. liA?1579Qg 
qb|AFI57a91.llAFI5789l 
qb I AF157aa2 . X ( AFlS7aa2 
ah I AF157a59 . 1 1 AF157a59 
qfa[AFlS7flga .11 AF15785a 
qb I AFlS7gi 9 - 1 1 AFl57a39 
qb { AF030497 . 1 I AFQ304 97 



cb I AFQ0^94 1 . 1 1 AF00994I 
Qb I AF0Q992S . 1 ( AF0Q9925 
cb } A?094gl 1 ■ 1 i ArQ94g33 
qb ( AgQ94g21 . 1 I AFQ94g21 
qb I AgQ94619 . 1 1 AFQ94gl3 
qb i A?15^^4a . 1 1 AFlg^34a 
qb I Arl58g 97 . 1 1 AglS8g97 
gb!AFlSag94.l)AF15aS94 
qb I AF158< ^^1 - 1 f AFlS8g93 

qb I AFisagaa . 1 1 AFisasaa 

qb I AF10Q72Q . 1 1 AF1QQ72Q 
qb I AFQ91632 . 1 1 AF09XS32 



Lagenorhynchua albiroacris cycochrcm 
Gcbio gobio balcaaicua cytochrotue b 
Spermophilua columbianua columbianua 
Spermophilua waahingtoni isolace S89 
Sp<5rmophilu3 cashing toni iaolatie S88 
Spermophilus richardaoni iaolace S53 
Spermophilus riciiardaoni iaolace S62 
SpertaophiLua unduiacua iaolacs S60 c 
Spermophilua undulacua isolate SS5 c 
Spermophilua elegana elegana isolate 
Spennophxlaa columJbianus coXumbianua 
Spermophilua cicellua iaoiace SX13 c 
Spermophilua cicelXua iaolate S117 c 
Spennophilua elegana elegana iaoiace 
qn|i<^u^u^^> . Crocidtira brumxea cytochrome b (cyC 

qb|U0354l .2i LAa03541 Leaoxua apicalis cycochrome b gene, pa 
qb! AF009951.2IAF00995X Her OS appendiculatua cytochrome b (c 

Tomocichia tuba cytochrome b (cytb) 
Archocencrua aajica cytochrome b (cy 
Stachyria whiteheadi cytochrome b ge 
Sminia lepida cytochrome b gene, par 
Hypergerua a triceps cytochrome b gen 
Phaacolarctoa ciaersua cytochrome b 
Geotnys buraarixis osarkenaia cytochro 
Geomya bursarius majusculus cytochro 
Georaya buraariua bursarius cytochroia 
Geomya buraariua missouriensia cytoc 
Spennophilua ciCellus cytochrome b ( 
Bubalua depreasicomia cytochrome b 
Dromiciopa gliroides cycochrcme b ge 
'1028X4 Vombatua urainus cytochrome b gene, 
Tragelaphus eurycsroa cytochrome b (cycb) ge 
KObus elXipsiprymriua cytochrome b (cytb) gen 
Aatilope cervicapra cytochrome b (cytb) gene 
Tragelaphus oryx cytochrome b <cytb) gene, m 
Antidorcas marsupialia cytochrome b (cytb) g 
qb| AF01gg3 7. X f AF0lgg37 Connochaetea gnou cytochrome b (cytb 
qfa|ag98gl .!( PStTg9ag3 Pychon aebae cycochrome b (cytb) gene, 
qt ? 1 1769844 . 1 \ LTOg9e44 Lichanura crivirgaca cycochrbme b (eye 
erht AF143191 .11 AF143193 Epinephelua ap. cytiochrome b (cytb) 
— — — Amphiprion ocellaria isoXace 8 cycoc 
Kobua ellipaiprymnua deCaasa cycochr 
Kobua ellipaiprymnua elXipaiprymua c 
EuXemur rubcivencer cytochrome b (cy 
EuXemur macaco macaco cytochrome b ( 
EuXemur fuX^rua aXbiirona cycochrome 
EXminia Xongicauda cytochrome b gene 
#ymat A^oi-u^^ / . i.f ^Kj-y^ f KippopoCamua amphibiua complete mi 

ata I trrsSQS \ 1 \ CLtr7SSQ€ ChlaiBydera Xaucerbachii cytochrome b g 
qh I tr76SQ4 , 1 1 CCXTT^SQ^ Chlaioydera cer-/ini veneris cytochrome b 
qh I OTgSOS . 1 i AStrr^505 ABiblyomia aubaiaria cycochrome b gene 
qH I tJ-7SS0l - 1 1 APtrrgSQl ArchboXdia papuenaia cycachrome b gene 
qh I LTTg^oa . 1 1 AIU7g50a Amblyomia inomatua cytochrome b gene 
gfat AFQ349<S9. X)AF0349g9 Connochaecea taurinua cytochrome b g 

^ Rhodeua oceXLacua cycochrome b (cytib 

Vireo pXumbcua pLumbeua apccimen-vou 
Vireo plumbeua pLumbeua apecimen-vou 
Vlceo plumbeua plumbeua specimen -vou 
Viceo pLumbeua pLumbeua apecimen-vou 
Vlceo pLumbeua. pLumtoeua apecimert-vou 
Vlceo plumbeua plumiaeua apeclmen-vou 
Vlceo plumbeua plumbeua •pec Imen - v-ou 
Vlceo plumbeua plumbeuo «peclmef\'Vou 
Vlceo plumbeua plumbeuo apeclmfia -vou 
Vlceo plumbeurt plumbeuo •peclmen-vou 
Vlceo plumbeua plumbeua •peclm*5n - vrju 
Vlceo plumbeua plumbeua apec Imen - vou 
Vlceo plumbeua plumbeua apeclmrn - v«5u 
Vlceo plumto*fua plumbeua •peclm.fa - v^u 
Vtceo plumbeua plumbeua ap^Clm^-n - 
Vtcao plumbeua plumbeua apecln««n.vou 



qb 




.11 


qb 


a.?0220fi5 


.11, 


qb 


A?0220S9 


.11 


qb 


AJ02205a 


.11 


qb 


A?0220S7 


■1| 


qb 


AF0220S4 


.11 



gh?AFX2X222.lTAFX2X222 
qb I AFQ9gg2S . X f AF09gg2S 
qh I AFQ9gg24 . X [ AF09gg24 
ah { AFQ3iqS2 . X I AF08XQ62 
qb I A?QaiQ4 9 . 1 1 AF09 Xq49 
qb I AgQ91,Q4 9 . X I AgOfl X048 
qb[ AgQa2Qg3 . it AF0a2 0g3 
.yrnbr A^QlQ9S7.llHAA>rXQ9S7 



qtal ArQ5ia7g. XtAFQ5ia7g 
qtal ArQ82aq7. llAg'q920Q7 

abl Ag'082oq4. XI Afoq2qo^ 
gb! AFoazqqs . x) AFqq2qqs 

qbl AFq82qq4 . Xl Agqa20q4 
qtai AFq82 qqi .XlAFqa2qq3 
obt AFoa2qq2 . xlAFqa2qq2 

obtAF0H2qqX.llAF0a200l 
qblAFqif2 qqQ. X)AFQa20QQ 
^Hl AF04X 999. ll AF0ai999 
^Nl AFQai9 9^ 11 AF0gl99»i 
^i; y»AFqflI997. l|AFg^l?97 
^>y[Airoiii99g. llAFqglW 
^frl AyPH 199S . 11 AFQ^ 199S 
^t|^AI^QgL9■»4. liAFgttlt94 
^f^Y^irqil IJ'yj ■ 1 [ AFq<t L99 I 
^|TlArq<il992.IlAfqHL992 
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Qb| AFOS 1991.1 1 AFOq 1991 Vlreo plumbeus plumi:eu3 9pecimen-vou 
qb|S71150.llS731SQ cytochrome b {Sper^nophilua richacdsonix- 
qb I AFQ1223 g . 1 1 AF01223S CrypCoray3 hoccencocua natalensis eye 
qh[uS3SaO-ilNaJ515aQ Wycticcbus coucang cycochrome b tcyc b 
ah \ US3S77 . 1 i SFU53S77 Euletmir Culw3 rafua cytochrome b {cyt 
qb I tJ5357^ , 1 i EFUS3S7g Eulemur fulvua collaris cytochrome b C 
ab i U9S5 12 - 1 1 ESERCrrB2 Epcesicua 3erocinu3 3' cycochrome b ( 
ah I tT^^SOq - 1 i PKUHLCrra2 Pipi3treliu3 Icuhli S' cy^:ochrome b ( 
qh )Lri79g3 - ilBTU17aga 8udorca3 taxicolor caxicolor cytochrom 
qh(cJi7857-i(BTU17ag7 Budorcaa caxicolor bedfordi cytochrome 
qb;m7agn - i|QDai7a$Q 0vi3 dalii cytochrome b gene, mitochon 
qb(U1785q - 1 |OCU17859 Ovi3 canadensis cytochrome b gene, mit 
^mh lAJ-OlQ^gg.liA^PQlOSSg Acotny3 apinosissimus mitachoadrial 
«hlAFQ347ng'llAF014736 Capra falconer i cycochrome b (cytb) 
qfa| AFQ3471Q . 1 1 AFQ3473q Ovis aries cytochrome b (cytb) gene, 



cbl AF03473q . 11 Ag^UJATjo uvia ax-ica w.«w « — > ' 

oh 1 AFQ3472-» - 1 i AF034779 Ovis vignei cytochrome b (cytb] gene 
^. ^ r1 #^.4 « 1 i i-vf o^hresme b (cvtb) Qene, m 



qta|AF03472a 



^ Ovis dalli dalli cytochrome b (cytb) gene, m 

qh l AFn34727!ll Ovis ammon dar--/ini cytochrome b (cytb) gene, 
■l(A?Q34724 pantholops hodgscni cycochrome b (cy 
il AFQ34722 Addax nasomaculatus cycochrome b (cy 



qh| AFQ34724 



qh[ AF034721 



qh|rr72Q3g.l 



qh(tr72037.1 



ob|M9945S .1 



qb|t.290SS.l 



qb | AFQa2047 



qhfAF0332ag 



qh| AF03a2g^ 



qb| AF0S9093 



qh|AF0S9092 



qh |AF05909 



qb| AF0 5 903 0 



qh(AF059Q7a 



qblAFQ52240 



r yh| AF0Qg24Q 



qh f AF00S227 



qh) AFQ47447 



g ^hftTQ757g, 1 



qhixF02aiao 



qH | AFQ2ai73 



qh | AFQ2ai70 



qh |M99454.1 



qh fM99453. 1 



<: ^h(a234gl. 1 



rTH Hia7i3a.i 



qH|TTQ7S90.1 



,>mbl AJ'0Q432 



qh [ Ag02Q2S5 



^mta f yi9184 



gi;i|uga8g2.i 



^h|naaa^9.1 



qH| (iagBSa.i 



f |H| tjaaa57 . 1 



^Hiuaaasg.i 



^mfalYigS24 



^t pfaai357. 1lC5Uai3S7 



^h»>tJai3S4. 1 



gbm7?3?4.l 



qhla77332 ■ 1ICCTJ77132 



MMU72033 



SHgMTDLOQg 



1) AFQ92047 



ltAFQ3a28S 



ll AFQS9093 



l! AF0S9092 



ll AFQS9091 



^Mcnodcn monoceros cytochrome b (cytb) , 
DLU72Q37 Oelphinapcerus leucas cytochrome b {cy 
MtTXMTCrrB Murexia longicaudaca cycochrome b gen 
Sheep mitochondrial cytochrome b (Cy 
Coccyzua americanua cytochrome b gen 

Anttechinus minimus cytochrome b gene 

1 {AF03a2a4 Antechinus swaiasoaii cytochrome b g 
Anas undulata cytochrome b gene, par 
Anas supercilioaa rogersi cytochrome 
Anas sparsa cytochrome b gene, parti 
llAFOS90ao Anas melleri cycochrome b gene, pare 

I f AF(3S9Q78 Anas laysanensia cycochrome b gene, 
llAFQS2240 Anairetes f lavirostris cycochrome b 
llA?0Q6240 Mitrospingua cassinii cycochrome b ( 
ilAF00g227 Dacnis cayana cytochrome b (cycb) ge 
1 1 AF047447 Oryx leucoryx cytochrome b gene, mit 
AKU07576 AaCechinus habbema mitochondrion cytoc 
ll AFQ2aiao Urocyon cinereoargenceus cytochrome 

II AF028178 Pseudalopex sechurae cycochrome b (c 
liAr02817Q Vulpea zerda cycochrome b (cycb) gen 
ASWMTSCrra Ancechinua scuarcii cycochrome b gen 



AJW234gl 



TVTJa713g 



ASWMTCYTB Ancechinus swainaonii cytochrome b ge 
Ancechinus naao cytochrome b gene, mic 
Trichosurus vuipectila cycocnrome b (cy 
PP^Q7S90 Planigale coacuiata mitochondrion cycoc 
.ltPTAJ'4 328 Phylloscopua crochilus micochondria 
1 1 AFQ20255 Cyclura niibila cycochrome b (cycb) g 
f LPA19184 Lama pacoa complete mitochondrial genome 



ia<t uAxnA p^Gua v-^-*.Mj^4,^s.v. — — - 

Amphilophus cicrinellum cytochrome b (cycb) ge 
Thorichchys aureum cytochrome b (cytb) gene, m 
ThocichChys C^ . aureum cycochrome b (cycb) gen 
Kerichchy3 labridcna cytochrome b (cytb) gene. 
Kerlchchy3 carpincia cycochrome b (cytb) gene. 



I WIMRCEN 



v***.^' • - 

tiacropus robuatua complete micochondri 
Chelydra serpentina cytochrome b gene. 
Chelodina longicollia cycochrome b gen 
Lepcomyxrmex unicolor cytochrome b gene 
Cywnorhinud cyanoccphala cytochrome -b 
Oldelphia virglaiana complete mitocho 
0oaelaphu3 cragocamelus micochondria 
Tcagelaphua spekii micochondria i cyt 



^mb I 2295 71 . 1 1 QVTTrGNME 
^mta I AJ222 679 . 1 I aTCYTOa 

^mfata^2226aq. HTSCYTOB Tcagelapnua 3pe;s.i.i. mi. ^wv,*iw»..^^ i.- * ^ 
^>.^ |A^22248 ^.1IO0<rnrOB oryx dammah mLtochondrlai cytochrome 
r,hlM994g^- IlPMLMTCrra Peramele« naauta c^/tochrome b gene, c 
^HlM994S2. ifTWWTCrri Thylaclnu* cyn coct-p ha Lun cycochrome b 
M9 94 < 0^1 DAVWTCYTa Oa»yuru« hallucacu* cycochrome b gene 
^Nl 1/2373? . IIPW2373T >«c«dL«aea mlnoc cytochrome b gene, ml 
]:! Hitri32Q3 . 1 1 PnUlSZQ} 7«cadt«Je* rudolphl mitochondrion cyco 
^ ^u7rtrQ^.IIgAU152Q^ eplmachu* albertUl mlcochondclon c-/to 
a Hlai32«3q . HDRU152qq Olphyllode* c-^putoUca mitochondrion c 
«mtot Ajqqq4 2 4 . ll3 TAa<24 Soc-iK tundc-n«l« p,ictlal I cochondr I 
ggtoljW0qq4 2J.ltrrAJ4 2 3 SoC«« tundr-n«l« partial «ltochondcl 
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^mh |A>7QQQ43a.llSIAJ43 8 Sorcx iflodoti partial micachondrial c 
«>mb|AJ00Q437.llsrAJ437 Sorcx iacdon parcial micochondrial c 
^mb|A>T00Q42a.llSAAJ429 Sorex arcticus partial micochondrial 
emb I AJQQ0427 ,1 1 SAAJ427 Sorex arcticua ssp. maricimenaia par 

Sorex aaper partial mitochondrial cy 
Sorex aaper partial micochondrial cy 
Sorex graciariaa partial tnitochondria 
Sorex granariua partial (nitochondria 
Sorex araneua partial mitochondrial^ 
Hippolaia caligata 33?. caligaca tni 
Amfa |A^oq^ ;v>z.Linx^-.iT^ Hippolaia caligata asp, rama tnitocii 
qh|tJi57ia - llgSUlS7l8 Ramphocelua aanguinolentua cytochrome 

I t.ll9QS ^ 1 1 CGYMTCYraP Cracogecmya gymnurua mitochondrial c 
gb! in4g79 . 1 \ POtn4g79 Philander opossum cytochrome b light a 
qh | L11907 . 1 i CG-fXTCrra? Cratogeomys goldmani rabellua micoch 
qh lLll9Qg^llCGYMTCrr3g Cratogecmya merriami mitochondrial c 
I r. T -r <9n2 . 1 1 CG^>frCYT3A Cratogecmya caacanopa caatanopa mito 
^ ^ . — rmrnnziiz ^ • ^.—^^ ^^^/-.^Vfriffl** n <5*»ne fcomol 



limb i AJQ0Q42g . 1 1 SAAJ42g 
gmb I AJ'QQQ425 . 1 i SAAJ42S 
i>mb I AJ'00 n4 la . 1 \ SGAJ4 18 
gmta 1 AJ'0QQ4 17 . 1 1 SGAJ4 17 
gmbiAJQQq4Ig.llSAAJ^lg 
<>mb | AJQQ4793 .liHCAJ4793 
^mblAJQ04792.liHCAJA792 



g!3 U J. i- ? U ^ > i- I x ;n !> v» J. jr> w^«»i«w^ ww»>^ ^ — • - 

^mh 1 . 1 ! SLCYTB S > loaqiroatria e/tcchrome b gene (compt 



. ^__iACU4g771 Anthus campestris cytochrome b gene, m 

rfh- f l AB02l773 .llAaQ2T773 Anguilla interioris mitochondrial c 



rfhi I Ax3mJQ?3J . X i/w wwq JJJ- - 

^^KlT7 -i4 92.II?frPTRCrr3 P.crochilua mitochondrial cytochrome 



dbi 



^mblx:92532 



emb 



#.mh 1 1^5^293 .1 



emb 



£tnb 



emb 



emb 



emb 



emb 



emb 



emb 



emb 



emb 



emb 



emb 



emb 



emb 



emb 



emb 



emb 



dbi 



dbi 



dbi 



dbi 



dbi 



dbi 



dbi 



dbi 



i <Ab1 



dbi 



dbi 



dbi 



dbi 



dbi 



A3QQ6953 



ABQ35239 



X742gQ.l 



y5g292.1 



3C742S6.1 



ya23Q4.l 



^32302.1 



!g742S2.1 



y7200S.l 



X74259.1 



Yoaai4 . I 



YoaaL3 



XS6287.X 



X74253 



XS094t. 



X74255 . 



X5g2a9. 1 



vQ0gS4 



XS0940 . 1 



emb I X92 S 3 0 . 1 1 Lw^^JYTT^ u.aioirosvici^ — - a ^ 

gfa I tJQ92gS - 1 1 CAU092gS Coccywa americanua mitochondrion cy to 



Aa02390ji 



AB0239QS 



AuB0239Q4 



AB023903 



088983 . \ 



oqgg3g. I 



Daag3S . 1 



□qgg33 . I 



oaagi2 . 1 



Dagg2g . i 



D8qg27 . 1 



O84204 . I 



084202 . I 



Qq2a93 I 



(?32I93 . I 



^1 |ni4g3T. I 



A I .f^OU^ -L / / J rt4iy 

1 lAaQ0g9S3 Carasaiua auratus langsdorfi tnitoca 



ini y L J - — * 

11A3035239 Oatecglossunx Cerreirai mitochondria 



MMCrraS M.monocsroa cytochrome b gene (comglet 



Mivocrra v.olivaceua tnitcchondrioa geae £or cy 



V^V-X I 3 W . WX-fc Sfcv^si**-* MP — — — « - 

MISLCrrsB S . longiroahia mitochondrion cytb gen 



dXJ-U^X 1 .a . - - 

wXSLCrraA S.longiroatria mitochondrion cytb ge 



gnxouwz a « AWAiy — - 

MI?VCYT3 P.violaceua miccchondricn gene for cy 



nxr vv,x u r- . V ^wj.<»w*v*— - - - - 

MIPHCVT3G P.hiapida mitochondrial cytochrome a 



MIMKCYT3 



MIHLCYT3G 



MIPFCYT3G P.faaciaca mitochondrial cytochrome 
MIOACrra O.ariea mitochondrion cyT:b gene for c 
«.keraudrenii mitochondrion gene for 
L.weddelli mitochondrial gene for cyt 
L.ludovicianua mitochondrion geae for 
H.liberiensis mitochondrial cytochro 
H.amphibiua mitochondrial cytochrome 
G.camelopardalia mitochondrion cytb g 
E.fastuoaua micochondrion gene for cy 
Epimachua aiber::isii mitochondrial ge 
D.magnificua micochondrion gene for c 
MICHCrra C.hircua mitochondrion cyt:b gene for 
MI3TXX ao3 taurua complece micochondrial gencme 
MIAf<ca33 A-Mcgregoriae micochondrial gene for- 
LAcrra L.albiroatria cytachrorae b gene (comple 



MI5FCYT3 



MloAC333 



:AUq^ZS5 COCCy^ua amci i — — -4 

llAaQ2390g Pecauriata leucogenya micochondriaL 
1 1 ABO 2 3 90 5 Pecauriata leucogenya micochondrial 
llAa0239Q4 p«cauriata leucogenya mitochondrial 
ll Aa023903 Pecauri3ca leucogenya micochondrial 
Daa^83 Bubalua buba.lia micochondrial DMA Cor c 



088538 



088^35 



083^33 



Oa8';32 



088^30 



0\MJai4.U^ 

Bubalua bvibalia micochondrial DtiA for 
Buhalua bubal ia mitochondrial OWA foe 
Bubalua bubal ia micochondrial 0«A Coc 
Bubalua bubalia mitochondrial ONA Cor 
Bubalua bubalia micochondrial ONA Cor 
Bubalua bubalia micochondrial CWA Cor 
Bubalua bubalia micochondrial ONA Cor 
Bubalua bi^bJilia micochondrial OWA Cor 
Capra aegagrua micochondrial ONA Cor 
GOTTiTCBB Capra Calconeri micochondrial ONA Cor 
082393 Bubalua bubalia mitochondrial ONA Cor c 
082992 BuJbalud bubalia micochondrial ONA Cor c 
082989 Bo« javanicu* micochondr lal ONA Cor cyt 
8flUNTC92 3 0ubalaa arn*?*s huball« micochondrial 
fl8WTCB;\ Bubalua buba L l« micochondrial g-5iT5 2-5 



088^27 



GOT?iTcao 



HAflQ04q74 capca hlrcuo micochondrial ONA Cor 
llAi3_ojl4Q7^ Capca hlfC»J*» micochondrial ONA Cor 



lAflqi49-y L Capr* hlrcu» micochondrial ONA C-jr 
lAflq04q^9 Capca a^tqa^ic^i^ micochondrial ONA Ca 



^ \ I j^qq^qs? ^ 1 iAflqo4q^!> capca M^«^(r-«« ^- — ^ — ^- 

dfal I08a< 4q. Ii0«8<4q A«to« d«pr^«* Icirnl* micochondrial ONA C 
^ ♦ » P<i 1 r^'-y . L 1 OnW^Ty Subala* b^*toall^ mitochondrial ONA C^c C 
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A M |ofla634.llD88634 Bubalu3 bubaUa tnicochondrial VtiA tor c 
^H T{Oflflg3I.tlD8ag3I Bubalu3 bubalia mitochondrial ONA Cor 
^HSlQ flflg29. 11089629 Bubalus bubalis micochondrial DNA Cor c. 
nfl42Q5,lisHPMTCBE Sheep micochondrial DNA for cycochroca. . 
inflA 7QT . 1 \ SHPMTCBC Ovia musimcn mitochondrial DNA for C^f^^ 
^v!i!nfl43Ql.llCQTMTC3A GoaC micachondrial DNA for cytochrome.. 
^K' na7fl94 .11082894 Bubalua bubalis ^'-^^^^/""^y^^^^l^^^ 
; ^{oa2a91. 11082891 Bubalus quarlesi mitochondrial DNA for 

m4g3a.ll3BUWTC3B Bubalua buhaiis mitochcndrial gene Co,. 
riHi Ini4g36-lia0vm:cga Bos javanicua mitochondrial gene Cor 
Aan37gQ2 .1lABQ37g02 Talpa altaica mitochcndri.al f/-^ 

- • Cichlaacma citrinellum aiLCochondrxa • . 

Capra hircua mitochondrial CNA Cor . . 
Capra hircua mitochondrial DNA Cor 
Capra hircua mitochondrial DNA for 



^h- j |AaQia99g.llAB0ia985 
Hb- j |Aa00^ n'yg-ltAB004Q75 
rfh- j |A3004^71 .llAB0Q4Q73_ 



dbi 1 AaOQ4Q7Q . 1 ! ABCQ4070 

:,^hiy 9253l.llDLCYTB pTleucaa cytiochrcme b gene (campleCs ae. 
^n7q^5.llHA[J075S5 HippopoCamua amphibiua , = " 

1:^^ ^1^7.11 PVU103g7 Ptiloncrhynchua violaceua micochondr^o . . . 
y hT.n.^4.llCMU103g4 Chlanrydera maculata mitochondria 

r^^n^a.ltA^^^i^a Acomys spines is si:au3 DNA for * ^ 

£h 7 tUs507 ■ 1 (lru?ii^ AH^blyomia inomatus ^^^^^/"^iX^K^^ 
;H ,ic..74^g.HAFlS74gg Lepua timidua cytochrcme b ^^/^ jen, . . 
2 M:xeiq74g4.iiAFlS74g4 Lepua coraicanus haplotype 1 cytoch^. . . 
I!Ki^;r.e;74g3.XlAFlS74g3 Lepu3 corsicaaus haplocype 3 cytoch^.-- 
I^v.Lvnt^oi9.l t^?^I^S3 Mulleromia agilia <^/^°<=i^^^^^ . . • 
Hh a^n27i30.i Akodon olivaceua caneacena muaeum catalog r.u, , . 

ah|A>qzT^j L ^^^^ olivaceua canescens tmiaeum catalog nu, 

Akodon olivaceua caneacena muaeum catalog nu-.- 
AJcodon olivaceua caneaceaa muaeum catalog nu... 
AJcodon olivaceua canescena muaeum catalog nu.,, 
Akodon olivaceua canescena muaeum cacalcg nu... 
Akodon olivaceua canescena museum catalog nu..- 
Akodon olivaceua caneacena muaeum catalog J^^--- 
Akodon olivaceua beatua museum catalog num^e . . . 
Akodon olivaceua beatua muaeum catalog numbe.., 
Akodon olivaceua beatua muaeum catalog numfae.,. 
Akodon olivaceua beatua muaeum catalog numfce.-. 
Akodon olivaceua heatua muaeum catalog numbe... 
Akodon olivaceua beatua muaeum catalog numte... 
Akodon olivaceua beatua muaeum catalog numbe... 
Akodon olivaceua beatua muaeum catalog numbe.. - 
Akodon olivaceua beatua muaeum catalog numbe... 
Akodon olivaceua beatua muaeum catalog numbe... 
Akodon olivaceua beatua muaeum catalog numiDe... 
Akodon olivaceua brachiotia muaeum catalog n. . . 
Akodon olivaceua brachiotia muaeum catalog n. . . 
Akodoa olivaceua brachiocia muaeum catalog a... 
Akodon olivaceua brachiocia maaeum catalog n. , . 
Akodon olivaceua brachiocia maaeum catalog n..- 
Gillichchya mirabilia cytochrome b m. . . 
Phyllobacea aurocaenia iaolace Quebr. . . 
Clethrionomya gapperi apecimea- vouc.H . . . 
CleChrionomya gapperi apecLmea-^roucii- . . 
Clethrionomya gapperi apec imen- vouch - 
Clethribnomys gapperi apecimen-vouci^. . . 
Ceopelia cuneaca cytochrome b gene. . - 
Columbina picui. cytochrome b gene, p .- 
Sigmodon ochrognachua cytochrome b ( - • 
Peromyacua pectocalia Lacelanua cyco . . - 
Peromyacua actwaceri. iaoLace lb cyco . . - 
Peromyacua attwac^cL iaoLace La cyco... 
Sigmodon ochcognathua laolate Arir^C... 
Sigmodon ochrognathua iaolate mcLI^t,.- 
Sigmodon ochrognathua laol*te Ouc*^-* . . . 
Sigmodon ochrognachua laol-cis SL-=mt:9... 
Sigmodon ochrognachua l«ol«c<s Bb-5nd4 . . . 
Trachyphortu^ djm.iudil cytochrom- b ... 
Uiraua apil^t'sua c/cochro^i** b g-jn*j. co . . 
Podatcla alcul^ cycochco««« b g-^ni. p. • 
Htppocampu* to^t'TC*'^ h<ploCyp*» rK.iA 



^H[ayQ!27329.l! 

Ayn2732a.ll 
^Hl Aira27327.ll 

AyQ2732g.ll 
rjH []X?g27325.ll 
^K[Agn^7124.ll 
j A?Q27323 .li 

AeQ27322.ll 
qH | A?Q27321. ll 

AgQ2732Q.li 
ryH| AgQ27319.ll 
rfH | A?Q273ia.l! 
r |Hf agn27317.ll 
.^^ 1 AC02731g.ll 
^h(AF0273lS.li 
qh| Ag027314.1( 

Ag027313.ll 

^V.) AgQ27112.li 
^H[agQ27311.ll 
qK | Aga27310.ll 
^H f APQ27309.H 
qH| aFq273Q8.1l 
qH [ Agq27307.l{ 
qh| Ag2g«^19a . ll AF2ggiaa 
qh| AF3240 3 4 . 1 j AF124034 
qH [ Ag'27263 9. t 1 AF272639 
qh | AF272g3g. It AF272g3g 
qh | AF272g l4 . It AF272^34 
qH|AF272S3 3. it AF2 72g3 3 
qhi| Agia2 7tl . It AFia27ll 

«h| AFia? <a7. 1 1 AFia2<q7 

qh| AF15S422 ■ It AFIS5422 
qt ;»| AF15S 40C. ii AF15S400 
AF155 1ft^ ■ 1! AFl65 3a5 
qhi | AFlS5 Tfl4 . 11 AF15S384 
q» y|AFl5S g92, II AF15S592 
qty|A^tS559l. ltAFI555?l 
qt; >| Af ISS ^^q. 11AFI5S59(3 
A f lSS Sg9. It AFI555a9 
At^l55 5gi ■ Ll AF1555^^ 
^t piAFI3JS3l.liAri^35Ji 
<| ^j Alf2S4 04 7 . ilAF2<4q4 7 
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Table 12- The other animals belonging to distantly related species analyzed by 
primers to demonstrate its universal nature 

cic Name of the animal 



1 Indian black buck no. I 

2 Indian black buck no 2 

3 sheep 

4 pig 

5 <l<5g 

g chin^anzee (chimss) 

y human (humsk) 

g Hamster 

9 crocodile no I 

IQ crocodile tto2 

1 1 turtle not 

12 turtle no2 

13 mouse 
24 varanus 

1 5 Naga-naga snake 

1 5 Indian elephant 

17 hca 

18 dugong 

19 lizard 

20 weaver bird no I 

2 1 weaver bird no 2 

22 buffalo no I 
71 buffalo no 2 
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CLAIMS 

1 Universal primers named as 'mcb 398' and *mcb 869' capable of amplifying a 
fragment of cytochrome b gene of any animal species in polymerase chain reaction 
(PCR) and revealing the identity of the biological material of any animal of unknown 
5 origin at species and sub-species level, said primers, having the sequences: 

primers name Sequence (5'-3') 

mcb 398 -TACCATGAGGACAAATATCATTCTG" 
mob 869 "CCTCCTAGTTTGTTAGGGATTGATCG 

2. Primers as claimed in claim I wherein the fragment of mitochondrial cytochrome b 
10 gene is capable of significantly discriminating amongst various evolutionary lineages 

of different animal species. 

3. Primers as claimed in claim 1 wherein the fragment of mitochondrial cytochrome b 
gene is flanked by the highly conserved sequences amongst a vast range of animal 
species. 

15 4, Primers as claimed in claim 1 wherein the fragment on mitochondrial cytochrome b 
gene which is polymorphic inter-specifically, but monomorphic at intra species 
sources. 

5. Primers as claimed in claim 1 wherein in Antilope cervicapra species, the sequences of 
the fragment mentioned under claim 1 are as follows: 

20 Mitochondrial cytochrome b gene sequence (398-869 bp) of Antilope cervicapra: 

"taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctag 
tagaatgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgc 
agcccttaccatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaa 
attccattccacccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttctagtcctattctcacc 

25 ggacctgcttggagacccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttc 
ctatttgcatacgcaatcctccgatcaattcctaacaaactaggagg" 

6. A method for the identification of the animal from a biological sample, said method 
comprising the steps of: 

a) isolating and amplifying the DNA from the biological sample to be tested using the 
30 primers as claimed in claim I , 

b) sequencing the amplified products, 

c) blasting the sequence resolved in step (b) against mito database of National Centre 
for Biotechnology Information (NCBI) using BLAST program and detemiining the 
most likely family of the animal source of the biological sample. 
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d) blasting the sequence resofved in step (b) against non-redundant (nr) database of 
National Centre for Biotechnology Information (NCBI) using BLAST program and 
determining the most likely genus, species or more precisely the sub-species of the 
animal source of the biological sample, 

e) identifying the most significant alignment of the sequence resolved with 
cytochrome b gene sequence of the animal identified in steps (c) and (d) 
respectively and selection of these animals as 'reference animals' for further 
studies, 

f) isolating and amplifying and sequencing the DNA sequences from the reference 
animal on both strands in triplicate using the primers as claimed in claim I , 

g) aligning the sequences obtained using CLUSTRAL program and identifying the 
variable sites amongst the animals analyzed, 

h) comparing the nucleotide sequences pair-wise to determine the variation among the 
animals resolved and identifying the nucleotide sequence to which the DNA 
sequence of the biological sample bears maximum similarity as the source animal 
of the biological sample. 

7. A method as claimed in claim 6 wherein the imiversal PGR protocol works universally 
with the DNA template of any unknown animal origin and the universal primers 
mentioned under column 4. 

8. A method as claimed in claim 6 wherein the Amplification reactions should be carried 
out in 20 jil reaction volume containing approximately 20 T|g of template DNA, lOOjim 
each of dNTPs, 1.25 pmole of each primer, 1.5mM MgCh, 0.5 unit of AmpliTag Gold 
(Perkin-Elmer-Cetus, USA) DNA polymerase and IX PGR buffer (lOmM Tris-HCl, 
pH 8.3, and 50mM KCl). The amplification profiles followed should be: an initial 
denaturation at 95^C for 10 min, followed by 35 cycles each of denaturation at 95^C for 
45 s, annealing at 5l^C for I min, and extension at 72 V for 2 min. The extension step 
at 35^^ cycles should be held for 10 min. 

9. A method as claimed in claim 6 wherein the method enables identification of species 
of analyzed material (i.e, the DNA isolated from confiscated animal remain of 
unknown origin) using the public databases such as GenBank, NCBI etc, 

10. A method as claimed in claim 6 wherein the method is used for animal identification to 
establish the crime with the criminal beyond a reasonably doubt, 

1 1 . A method as claimed in claim 6 wherein the method is used to establish the identity of 
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biological materials such as skin, homs etc confiscated from animal poachers, if it is 
that of an endangered species. 

12. A method as claimed in claim 6 wherein the method is used for establishment of the 
identity of confiscated animal parts and products of endangered animal species for the 
purpose of production of molecular evidence of animal hunting and related crime in the 
court of law, so that the human violation of the wildlife resources could be controlled, 

13. A method as claimed in claim 6 wherein the method is used to have an idea of the 
geographical location of the commitment of wildlife crime based on the cytochrome b 
gene haplotype of poached animal identified by the universal primer invented. 

14. A method as claimed in claim 6 wherein the method is used for animal identification to 
detect the adulteration of animal meat in food products for the purpose of food 
fortification, by the food fortification agencies. 

15. A method as claimed in claim 6 wherein the method is used to provide a universal 
technique for detection of the origin of blood or blood stains etc collected from the 
scene of crime related to offences such as murder, rape etc, in order to establish the 
origin of blood found at scene of crime when it sounds as if criminals have wontediy 
spread the blood of an animal at the scene of crime, to confuse the crime investigation 
agencies and forensic scientists with human blood. 

16. A method as claimed in claim 6 wherein the method is used so that it can be converted 
to a (a) COMMERCIAL ^MOLECUALR KIT^ and (b) ^DNA CHIPS' based 
applications for wildlife identification in forensics. 



wo 02/077278 



1/6 



PCT/INOl/00055 



1 



tmcb398> 



0 



I 



Confiscated biological material of 
unknown animal origin (i.e, adil. flesh) 



DNA 



1140 



Mitochondrail cytocnrome b gene (1 1 40 bp) 



mcb869 



PGR amplicons 
(472 bp) 



M 1 



500 bp-^ 




•472 bp 



Sequencing using 

ABI Prism 3700' DNA Analyzer 



** • fcc* - Tcciccr^ f AC fic ic -:*• »<» *-4rc c raoac c r rc -*o -Aire c ^^ic ic rc * r ac -ic re a^cc 
iin ^ 




i 



Revealed sequence (328 bp) 



TGAATCTGAGGAGGCTTCTCAGTAGACAAAGCTACCCTGACAC 
GATTCTTTGCCTTCCACTTCATCCTTCCATTTATCATCTCAGC 
TCTAGCAGCAGTCCACCTCCTATTCCTTCACGAGACAGGATCT 
AACAACCCCTCAGGAATAGTATCCGACTCAGACAAAATTCCAT 
TCCACCCATACTACACAATCAAAGATATCCTGGGCCTTCTAGT 
ACTAATCCTAGCACTCATACTACTCGTCCTATTCTCACCAGAC 
CTGTTAGGAGACCCCGATAACTACATCCCTGCCAACCCTCTAA 
ATACCCCTCCCCATATCAAGCCTGAAT 



Figure 1 a 
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Sequence of cytochrome b gene (328 bp) revealed from biotogical material 
of unknown origin i.e. 'adiL flesh' using primers *mcb398' and *mcb869' 



Homology search in 'nr' database using 'BLAST 

T 



http://www.ncbi.nlm.nih,gov/BLAST/ 

Color Key for fllignnent Scores 



*- {Fill 



0 50 100 150 200 250 300 



Score E 

Sequences producing significant alignments: (bits) Value 

gb|AY005809.1 j Panthers pardus cytochrome b gene, partial c... 603 e-1 70 

gb|AF053054.1 IAF053054 Panthera tigris sumatrae isolate Sul ... 527 e-147 

gblAF053053.1lAF053053 Panthera tigris tigris isolate B7 mi... 527 e-147 

gb|AF053050J IAF053050 Panthera tigris corbetti isolate C2 ... 476 e-1 32 

gbIAF053049.1|AF053049 Fanf/iera f/gns corbeff/ isolate CI ... 476 e-132 



Selection of reference animals based on above information 
and further analysis using primers 'mcb398' and •mcb869* 



Multiple sequence alignments 
using ^Autoassembfef 



li2u -r.rAQ.rAC-AAr -cr r agcaC - rc at - ac -ac - -ro -C -C - rr -CACCAGACri-Q t -aCGACACZrC 'GA:AAC*ACAr *';'*;5r '2r-'?lrrr ' 
on£25t r :ag - 'AcrAA: -CCr aaCaC -rCAr .ac r -ac - 'CG : -Cr^r rc 'C acc^iGACC a: " accG aCCCC -Ga'AJC "aCA: .C -CCC -G^^-allu • 

..:rAG-.'AC:AAr-CC:AACAC-rCAr.AC:-AC-'r{i'...:.r-A.'rc-CACr^GACrrAr rAGGG-OACGCC -G^f-^C-ACA'-C-CCC-Ot-wu^^ 
ch.fnti ^.i-rCC- -*r .-r.cc:C<rrArCCT-AA:GACAr ..r AACAC:-»r 'C'CACC.->CACC-CC*GCCC-0-» - -OC^CACAAC:ArA.-C-CCrw^ 
<}i22ci .Cr4G-r rc'AAf rcr - *GCGC-rC*C-AC • -*C - • -G* - - -C-*- 'C'CCCC.AG*CC' AC--»GGA-G*-rcC-d*CAA - ' * ' ' '^JlJ: T'-J:^ . 

<io*22«i .r r AG - f AC r ,4A r -c f r a>caC - fC a r - ac r - ac - 'CG * - -C .r ' * ' J-C 'C tCC.*GACC r Ar r acqa .q a -rr r .gaCaac r a r aC -C -CCC "^^J:^^' '1:^ 
Mum<«*( vCrft-'-Cr--? •*:crf <rC-rCCMAArGACA.'--'AACAC*Ar-r 'CACCAGACC'CC'AGGC-GAr -rCAGACAA- 'A.-A.-r-rc *^^'T\rrr 
orxrowi-c r AC AC : AAf -CC r AACAC • rc 4 r -AC r. AC --rGT .-r.r- a: rr-CACCAGACC a: rACGC-GAC:-:: -r,A ■ aac • AC a • ' '^^^T'T^S^ ' 
•JX3L -C'4G-f ACfAAF -CTrmcAC-fCA' -^'Cf -AC-'CG' --r rr 'r ac<: aQacc G * ' .GOGAGiCCrC -Gat aaC ' A* .rcc 'J^^™^^ ' . 

K". C'AC-f AcrAAf -CC'MSCAC-'CA' .AC?-AC-'CC - --r -C'*- "C -Caccacacc 'G ' ' - aggag^CCCC -G*- a-»C ' aca: -C .CC < •J^^'**^" * 1, 
,.iiMt«inc -AG-r ACr A4r .CCTAGCAC -rCAf -aC^ 'AC -'CG' • < -C »■ 'C 'C s-CCaoaccG' ' -ACGAQACrcC .Ga:a*C 'aCA' -C -CC ' -nCCAAttt • 



Figure 1 b 
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NJ-tree showing clustering of adil.flesh' with 

'gzIL' i.e.the known normal leopard {Penthera pardus) 
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Figure 1-c 
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Figure 2 
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Figure 3 
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